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I. THE LESSON OF THE UNNUCLEATED CELL. 
By the AUTHOR OF “ SeIENTIFIC MATERIALISM.” 


“‘ Death not Universal,” “Is Death Universal 2” “ Death and Individuality.” 


‘In Nature everything is distina, yet nothing defined into absolute 
independent singleness.—Murr. 


2 


es 
EN the July number of the ‘‘ Journal of Science,” 1882 

(p. 401), appeared an article headed “‘ Death not Uni- 

versal,” wherein the writer says ‘‘ If we want some- 
thing fairly antithetical to death—i.e., to the conclusion of 
life—we must find it in the begirining of life, that is in birth; 
where there is no birth there can be no death.” Also, ‘ All 
animals may die, but death is not in all departments of the 
animal kingdom an inherent absolute necessity. On the 
contrary, in one of the two primary divisions of the animal 
kingdom, the Protozoa, it is, though common enough, merely 
casual, the result of some accident: it may be crushed out 
of existence, burnt, or poisoned by ‘disinfectants’ introduced 
into water, or other fluid which it inhabits. But it has no 
natural term of life, and . . . cannot be spoken of as old or 
young.” Then follows a comparison between the forms of 
life of the Metazoa and ‘‘ the Protozoa.” ‘Then is described 
the fission of the Protozoa, whereby is produced two exactly 
similar creatures, and ‘‘ we cannot say that either of them 
is more mature or more rudimentary than the other,” and 
that there is no analogy between this and other forms of 
perpetuation. ‘‘ The process of reproduction must, as far 
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as we can see, be repeated in the same manner for ever. 
Accidents excepted, they are immortal.” That “these frail 
tiny beings were living not potentially in their ancestors, but 
really in their own persons, perhaps, in the Laurentian 
epoch!” 

In the February number of this Journal (pp. 68 and 72) 
appear two articles which are parcel of the same subject. 
The first, “‘ Is Death Universal ?” ‘In monocellular ani- 
mals, which propagate by division, the entire bodily substance 
of the older individuals continues to live in the young indi- 
viduals into which the former have resolved themselves by 
the act of fission,” ‘‘ thence Weisman ascribes to the Proto- 
zoa immortality.” And he argues thus:—‘‘ We have an 
endless series of individuals, each of which is as old as the 
species itself.” ‘‘ The Metazoa have lost this faculty of 
endless life. In them the monocellular organisms is restricted 
to the reproduction cells alone.” Md6bius differs from this 
conclusion, and the writer reasserts the position assumed 
by Weisman. 

The second article, ‘‘ Death and Individuality.” C.S. 
Minot says “ the current conceptions of death as a biological 
phenomenon are very confused and unscientific,” and that 
‘the recent publications of Weisman and Goette upon this 
general topic have increased rather than lessened the existing 
confusion. In fact these authors fail to make the necessary 
distin€tions between the different kinds of death, the different 
orders of individuality, and the different forms of reproduc- 
tion. When speaking of individuality the author says the 
error of Weisman and Goette is that “ they both assume 
that the death of a single protozoon is equivalent to the 
death of one of the higher animals.” It is to be noted, the 
latter says, ‘‘ The death of a unicellular is entirely different 
from the death of a multicellular individual.” Minot further 
says, ‘‘ To Huxley we owe the first scientific determination 
of individuality. ... Life occurs in cycles of cells: each 
cycle comprises all the cells springing from a single impregnated 
ovum.” ‘ All cells ave homologous, all cycles are homologous, 
but individuals are not always homologous, since an individual 
may be the whole or any fractional part of a cycle.” Thus 
‘*the whole of every cycle is homologous with every other 
whole cycle, no matter whether every cell is a so-called 
individual, or whether they constitute several individuals 
(e.g., polyps) or a single one (vertebrates).” 

In substance Mr. Minot’s arguments are as follows :— 
That all organisms develope in cycles, and that all species 
begin their life-history with an impregnated cell, or ovum, 
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or its equivalent.* ! {That sexual reproduction extends to the 
lowest animated being, although differently manifested in 
lower forms. This is not the general view. Botanists trace 
the evolution of sex within the vegetable kingdom, and 
zoologists less definitely within the animal kingdom : hence 
sex, the most fundamental and characteristic phenomenon of 
life, has arisen twice. It is more reasonable to suppose the 
sexual function exists in the protobionts, neither animal nor 
vegetable, and produces a body homologous with an impreg- 
nated ovum, and that out of this common commencement 
both the animal and vegetable sex has been evolved. The 
essential property of the sexually produced ovum is its power of 
repeated division, producing a succession of cell generations 
which together with the original body (ovum) constitute the 
cycle (italics mine), even among the Protozoa of the Proto- 
phytes.t That all cycles of cells are self-limited (7.e., 
causes of natural death), our knowledge of which is solely 
derived from the higher animals. 

My experiments show that the growth, at least of the 
higher animals, gradually diminishes from the birth onwards 
—t.e., that the cells of a cycle continuously lose their power 
of division, so that the intervals between two successive 


divisions gradually increases, involving the ultimate termi- 
nation of the cycle, the losses going on, not until the cells 
can no longer divide, but until they exhaust themselves ; the 
series of changes is senescence, a continuous process covering 
the whole period of a cycle of cells. The question then 
arises whether the same phenomenon occurs with unicellular 
organisms. In the divisions of the Paramecium it is found, 


' * Haeckel (‘* Evolution of Man,” p.,162, vol. i.) says ‘ All different kinds 
of cells originally proceeded by differentiation or specialisation from the simple 
egg cell, and from the homogenous descendants of that egg cell.” ‘ Schleiden 
and Schwann were the first to furnish experiential proofs that all organisms 
are either simple cells or accumulations (syntheses) of such cells” (‘‘ History 
of Creation,” vol. i., p. 98). ‘Every young ovum has the charader of a 
simple cell formed from a mass of naked protoplasm” (‘‘ Embryology,” 
BALFour, vol, 1, p. 14). ‘In its young condition is obviously nothing but a 
simple cell, and so remains until maturity” (Id., p. 16). ‘This is disputed 
by = biologists who ‘hold the ovum to be a compound structure’” (I0., 
. 15). 

+ (HAECKEL’s “ Creation,” vol. ii., p. 47.)—Protista cannot be assigned 
either to the pedigree of the vegetable or that of the animal kingdom. ‘ They 
show in their external form, in their inner structure, and in all their vital phe- 
nomena, such a remarkable mixture of animal and vegetable properties ” that 
they cannot be assigned to either. ‘ Many of these doubtful primary crea- 
tures botanists defined as animals, and zoologists as plants,” and so the oppo- 
site. ‘All more recent investigations on the lowest organisms have completely 
effaced, or at the least destroyed, the sharp boundary between the animal and 
vegetable kingdoms ” (p. 48). At p. 49 the distinctive kingdom of the Protista 
is defined. 
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after conjugation, they are at first rapid, then follow at 
increasing intervals, and would prove that we have here 
true senescence, with its sequel natural death, or the end of 
the cycle. 

Weisman’s first intimation was an address delivered before 
the German Naturforscher Versammlung, September, 1881. 
He assumes that propagation by simple division may go on 
for ever;* he does not consider whether the cells form 
cycles, and whether these need be renewed—so misses the 
real problem ; he is enchained by a mystical idea of indivi- 
duality, and reasons as if this rendered dire¢t comparisons 
legitimate between things essentially different,—e.g., that an 
individual protozoon is comparable to an individual dog. 
Biitschli propounds the hypothesis of a lebensferment, conti- 
nually resumed in the Protozoa, which thus is potentially 
immortal ; he also fails to grasp the true idea whether they 
form senescent cycles. Cholodowsky assumes natural death 
is restricted to multiceilular animals, but overlooks the only 
possible homologues among Protozoa. Goette made an ad- 
vance beyond his predecessors ; he attempted to show that 
there is a death common to all organisms; he concludes 
that death and reproduction are intimately connected. (Mr. 
Minot says he appears vague and obscure, and to many of 
his views he cannot assent.) Now if death and reproduction 
are intimately connected, each cycle before it is completely 
exhausted must produce the initials of new cycles; hence 
the connection in time between maturity, or the approach of 
death, and sexual reproduction. Hence he arrives at the 


* “ Reproduction essentially consists in the separation of a portion of an 
organism which has the capacity of developing into a form similar to that 
which gave it origin.” The simplest modes occur among the Protozoa, which 
‘‘ may be classified in three‘groups :—(1) fission ; (2) budding or gemmation; 
(3) spore formation. Reproduction in all these ways may take place either 
subsequently to or in consequence . . . of a process known as conjugation, 
which consists in the temporary or permanent fusion of two or more indivi- . 
duals, or spontaneously, 7. ¢., independently of any such previous conjugation ”’ 
(‘* Comparative Embryology,” Batrour, pp. 5,6). ‘Fission is simply the 
division of the organism into two similar parts, the nucleus, when present, 
becoming divided simultaneously with the cell body.” ‘‘ Besides single fission 
a process of multiple fission may take place, as amongst the Flagellata, where 
Drysdale and Dallinger have shown that an individual enclosed within a struc- 
tureless cyst may divide first into two, then into four, and so on” (Ib., p. 6). 
In gemmation or budding “ the separation of the smaller organism from the 
larger is preceded by a process of growth in the latter, so that in the separa- 
tion of the bud no essential part of the parent form is removed. Both these 
processes when incomplete lead to the formations of colonies.” Spore forma- 
tion “ does not essentially differ from that by multiple fission. It consists in 
the breaking up of the organisms into a number (usually very considerable) of 
portions; each of which eventually develops into an organism like the parent 
form.” ‘‘The two processes may co-exist in a single form,—e.g., the bi- 
flagellate monad of Drysdale and Dallinger ” (I., p. 6). 
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following hypothesis :—“ Originally each cell of a cycle was 
a distin¢ét individual: the exhaustion of the last cells of a 
cycle cause them to become sexual bodies, and to conjugate ; 
conjugation renews the power of division in the conjugated 
individuals, and therewith a new cycle is begun. Subse- 
quently multicellular animals are evolved, and in these the 
same phenomena occur: but some of the cells have become 
specially organised, and become incapable of assuming the 
sexual state ; hence when the end of the cycle approaches 
only a few cells become sexual, and the animal (or plant) is 
mature. The higher organisms become sexually active only 
after having grown for a considerable period, because they 
still preserve the primitive relation. Senility is the auslé- 
sende reiz of sexual reproduction. 

As the above is the gist of the articles in comment, what 
are the conclusions to be drawn? that matter in any con- 
crete form is immortal, or that all organisms obey the appa- 
rent presentment of Nature—death, or, in another word, 
mutation. The force of the argument for appears to consist 
in the idea that there are no dead bodies of the Protozoa 
arising from natural causes, and that therefore they must be 
immortal; against which it might be urged, they being 
microscopic creatures, sufficient experience has not been 
obtained, or that the débris (when death arose from natural 
causes) was resolved in a slight interval into their original 
gaseous composition. The white corpuscles of the blood are 
in continual augmentation, which, giving rise to the red, carry 
on the funétions of the organism, and which when exhausted 
are exhaled ; but there are no débris, unless blood-poisoning 
be its synonym.* 


* The literature relating to the corpuscles of the blood is very limited: the 
fullest account of them I find in Huxley’s “ Elementary Physiology.” The 
blood corpuscles are so minute that it requires a microscopic power of three 
or four hundred diameters to dete& them. Particles are thea seen which 
constitute the corpuscles of the blood suspended in the plasma. They are of 
two kinds, the colourless and the red; that the red corpuscle is derived from 
the white ‘* may be regarded as certain,” the red corpuscle being simply the 
nucleus of the white set free by the bursting of its sac or wall. The colour- 
less or white are the larger, the red the most numerous, and so minute that 
ten millions of them will lie in the space of a square inch; they present the 
appearance of a flattened disc,—soft, flexible, and elastic bodies,—and readily 
squeeze through apertures narrower than the diameters of their own bodies, 
and have no distiné stru@ure. The white differ from them in the extreme 
irregularity of their form and continuing variation of shape. The reproduction 
of the red corpuscles appears to be by spore formation. Of the white, owing 
to the continuous change of shape, the supposition would be that their repro- 
duction was by the process of simple fission. There is no observation to that 
effet. Haeckel (‘* History of Creation,” vol. i., p. 159) gives an example of 
blood corpuscles increasing by self-division, the embryo of astag. Huxley 
says the origin of the white corpuscle is not determined, “It is probable that 





254 The Lesson of the Unnucleated Cell. [May, 


We have seen the proposition of the German philoso- 
phers, and also that of Mr. Minot. Another German natu- 
ralist, Dr. Mobius, dissents from his brother professors. 
He asks :—Is the idea of immortality applicable to the 
-Protozoa which propagate by fission? Do they persist as 
individuals until their life is destroyed by some outward 
agency?” And answers :—“ Adult Protozoa in their fissi- 
parous generation leave no part of their body behind which 
can die. But they cannot on that account be regarded as 
immortal, for on fission their individual existence is gradually 
extinguished, and comes to an end in a moment when the 
daughter offsets separate from each other. With the con- 
clusion of the process of fission the mother individual ceases 
to live, but the substance of its body carries on the same 
specific functions in the effects, and indeed with a rejuvenated 
susceptibility to external impressions which in the aged 
individuals had been gradually fainter and fainter, and had 
finally ceased altogether. Whilst the bodily substance re- 
acts more faintly to outward impressions, there appear in 
its interior striking movements, which precede the fission of 
the maternal body, and evidently subserve the rejuvenescence 
of such substance for its progeny. The retraction of the 
cilia, the disappearance of the flagella, the rounding off of 
the body, and its incapsulation before fission, must enfeeble 
the irritability of the older individuals. The young offshoots 
begin their individual life with great susceptibility to external 
impressions, because their bodily substance consists of 
freshly-located molecules.” * He then states that in the 





they are constituent cells of the particular parts of the solid substance of the 
body which have been detached and carried into the blood.” Whilst living 
and adtive no notion can be formed of their structure; when killed with acetic 
acid they seem to be spherical bags, or sacs, with very thin walls, containing 
in their interior a fluid which is clear or granular, with a spheroidal vesicular 
body,—nucleus,—in fa&t a nucleated cell, and, excepting that it is dependent 
for the conditions of its existence on the plasma, it might be an Ama@ba. 
Invertebrata which have true blood corpuscles have only such as resemble the 
white. The lancelet, and very young embryos of all vertebrate animals, have 
only colourless and nucleated corpuscles. All vertebrates the young of which 
are born from an egg have colourless corpuscles, like those of man, and the 
red nucleated corpuscles found are simply colourless corpuscles enlarged and 
coloured. Mammals have both kinds with slight differences in various crea- 
tures. —(Vide ‘‘ Blood and Lymph,” pp. 58 to 64). 

* In the chemical changes called Isomeric compounds we have the same 
substances with the same constituents, but with intricate molecular changes, 
constituting distin@ opposites—stinks or scents, poisons or innocuous sub- 
stances; so with the protozoon the molecular change might account for every 
difficulty but individuality and immortality. It is very possible that all the 
changes we know in phenomena are the results of molecular re-distribution.— 


(S. B.) 
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tenth division the creature has at the most but 1-r024th 
part of the ancestral body with which it started. The 
Protozoa consist of one plastide only. Subsequent genera- 
tions of Protozoa consist therefore more or less of bodily 
substance which they have individually elaborated, and less 
and less of ancestral constituents. 

“The Protozoa are, like the Metazoa, to be regarded as 
psychically centralised individuals. In the several psychic 
centres of the offshoots the former psychic centre of the 
mother cannot persist, because her individual bodily and 
spiritual life is extinguished by fission. The Protozoa can 
therefore, from a psychological view, not be regarded as 
immortal.” 

Thus we see that the assumption of the immortality of 
the Protozoa is founded on another, viz., that the débris of 
dead Protozoa, extin@l by senescence or natural death, are 
not discoverable. It might be asked, has that pertinacious 
observation which characterised those of Dr. Dallinger and 
his coadjutor been pursued? In their case six years of un- 
wearied observations were passed before the result was 
disclosed. Do the blood corpuscles give no hint of the 
possibility of there being such débris as it is contended do 
not exist? Had Dr. Dallinger’s observations been inter- 
mittent it is more than probable the final result would not 
have been observed. 

In assuming that the Protozoon is immortal we are at the 
same time assuming that matter in a concrete form 1s constant, 
and can exist for ever, once formed for ever continuing. Such 
an assumption is contrary to all the conclusions of Science ; 
the law of Nature is mutation; nothing consists in its 
original elements; there are constant inhalations and ex- 
cretions. Thus of necessity every concrete form is in a 
state of continual change, and probably in a short period 
not one atom of the original Protozoon is existing ; and, as 
Mobius truly says, even supposing the original Protozoon 
had an existence, the repeated divisions would rob the sub- 
stance of all pretence of individuality. In what, then, does 
the immortality consist ? There can be but one answer: in 
the life energy whose functional power caused the coalescence 
of the substance, and presented on the face of Nature the 
unnucleated cell, that potence from whence all animation 
ensued. The life energy is exhibited in its power of gather- 
ing to itself all substances on which its energy can be 
exerted, the condensation of the gaseous envelope which 
surrounds the world of life. The question is rather Cosmic 
than Biological, and discloses the hidden impulse, that 
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great unity of power, hidden in the silence of the unknown 
—that great, yet open, secret scattered broadcast over phe- 
nomenal Nature awaiting disentanglement. Here the great 
secret lies continually developing in mutations and trans- 
formations.* 

When a question is Cosmic it is an embodied Science ; no 
section is then more prominent than another. Biology may 
claim the solution, but the claim sinks into insignificance 
when the grand aspects of the Universe are in question. 
The first presence of life on the Earth, the parent of all its 
phenomena, are conjunttive ; of this Biology may claim to 
advance its proofs. Had the lichen been unaccompanied by 
the fungus the bare face of the rock had never been clothed ; 
but long before this era the unnucleated cell was working 
and in power, for, although we are told that there are no 
débris of the Protozoa,—of these unicellular things,— 
the débris of the monads exist in countless billions ; t 
creatures so small as only to be discerned by the most 
powerful microscope, yet so vast in number that a single 
drop of fluid may contain more individuals than there are 
inhabitants on the face of the Globe. Has Geology nothing 
to advance against the position that these minute creatures 
leave no débris ? Ehrenberg computed that there are some- 
times more than a million of these animals in a cubic inch 
of chalk. It has been demonstrated that rocks which belong 
to the most ancient epoch of life on earth, sometimes con- 
taining strata of vast magnitude, are only so many grave- 
yards of Infusoria. In Richmond, U.S., “ the deposit of 


* In cases of descent there are, according to Darwin’s theory of descent, 
**two guiding, and in a certain sense antagonistic, principles, .. . known as 
the laws of heredity and variation.” The first ‘‘ asserts that the characters of 
an organism, at all stages of its existence, are reproduced in its descendants 
at corresponding stages.” The second “ asserts that offsprings never exa@ly 
resemble their parents.” ‘‘ By the common aétion of these two principles 
continuous variation from a parent type becomes a possibility, since every 
acquired variation has a tendency to be inherited. This law “ asserts that 
each organism, in the course of its individual ontogony, repeats the history of 
its ancestral development.” 

+ The Monera are the most ancient primary forms of all organisms without 
exception (p. 50). ‘‘ The simple homogeneous little lump of slime or mucus 
. » . constitutes their entire bodies ” (b.), and ‘‘ are more closely connected 
with anorgana than with organisms ” (p. 52). ‘‘ In reality every naked simple 
cell, whether it proceeds from an animal or vegetable body, cannot be distin- 
guished from an independent Amba, .... which is nothing but a simple 
primary cell, a naked little lump of cell-matter or plasma, containing a kernel” 
(p. 54), ‘and propagate by division ” (p. 55), ‘and it is evident that it origin- 
ally arose out of simple Monera (Protameba) by the important process of 
segregation taking place in the homogeneous viscid body,—the differentiation 
of an inner kernel from the surrounding plasma. By this means the great 
progress from a simple cytod (without kernel) into a real cell (with kernel) was 
accomplished ” (p. 56).—H4ECKEL’s History of Creation, Vol. I. 
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microscopic skeletons attains a depth of several hundred 
yards. In the Tripoli of Bilin, Bohemia, Schleiden calcu- 
lated acubic inch contains forty-one millions of animalcules. 
The schists of Bilin have a surface of 8 or Io square 
leagues, and are from 2 to 15 feet thick. The Infusoria 
enter not alone into the composition of porous rocks, but are 
met with in silex; red rock salt owes its tinge to microscopic 
animals, and even the red of the carnelian is due to the pre- 
sence of Infusoria. Many more are the instances which 
may be adduced, and so astounding are the inferences that 
it might almost be asserted that the rocks, inorganic 
formations, are dueto monocellular creatures and their allies. 
Polyps and sponges have lent their aid. The more deeply 
the question is examined the more far-reaching is the 
seeming that all natural phenomena, organic and inorganic, 
are but the results of the living energy which first concreted 
and then possessed the unnucleated monad. 

It must be assumed there is but one law of life. Because 
the protozoon propagates by division it is said that as there 
is no birth there can be no death (unless by casualty). 
Mobius has shown that changes in the body of the creature 
ensue before fission: no sufficient observation has been 
shown by which would be excluded the idea of conjunctive 
generation ; nor that the creatures are not hermaphrodite, 
and have organs of self-impregnation, or that the fission— 
the resulting reproduction —is due to such action. Excepting 
that the creatures divide and present a matured living pro- 
totype, there is no difference in their multiplication than in 
that of other creatures ; the young of the Vertebrates is in 
fact an act of fission of the parent perfected by growth, and 
every after generation : but a perpetuation of the first fission, 
or birth, and the remotest descendant, is as much the pre- 
sentment of the original ancestor as that the present 
protozoon is of its Laurentian parent; life from the egg is 
also in parallel. 

The one thing, so far as organic nature is concerned, is 
that the immortality is alone of the life energy, for ever 
existing and for ever acting ; exudations and carpaces strew 
the face of the Globe, and have their presence in the rocks 
formed from the carcases of those condensations of sub- 
stances which the life energy has collected and used, and 
which, when they have served their use, have been thrust 
aside and become the bones and ribs of inorganic forma- 
tions, perhaps again to be arrested in their apparent inertia, 
again to be presented as organic forms, rehabilitated by the 
ever present and ever active life energy. 
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There have been many hypotheses of the advent of life 
on the Earth. ‘Take one: If life was borne to the earth on 
the fragment of an external world, from whence was the life 
of the first world acquired ? coagulated from the igneous 
fluid?!! Life is universal throughout the Universe, and its 
first presentment on earth was exactly the same as that 
which occurred when the first inhabited orb was struck into 
being. The only reasonable explanation of the presence of 
life in this globe is that of vital spontaneity, which may be 
explained as the fittingness of substances collected by its 
functional power, and then used for the display of the 
life energy; and this display of energy is exhibited each 
moment in time. Spontaneity, whatever it may mean, was 
doubtless the fact of phenomenal life, law formulated, and 
that beginning is the continued present. This hypothesis 
points to that beginning of life from which all the facts of 
Science converge, immensity everywhere, in the minute and 
in the gigantic; the ‘“‘ dust of stars” and the minute Infu- 
soria all point to the same conclusion. We do not expect to 
see the rock become a man, but we do find the beginnings of 
life in the organless and unnucleated jelly-spot ; and in this 
apparently insignificant beginning we find in that potence 
the cradle of all animate forms, even of its diadem—man. 

If we conceive the cosmic energy to be vitality, the secret 
of organism would be found in an expansion from the centre ; 
and if, as held, there be but one rigid law which (however 
diverse in action) rules all phenomena, it is no assumption 
to say that every particle of substance whose sum consti- 
tutes the Universe is, or was, vitally indued, and the law 
which made the Cosmcs a unity is universal; then the 
diversities we know as inorganic constructions and animate 
organisms are but differentiated sequences arising from 
principles and forces instituted and marshalled by law. 

We speak of natural law: in this consideration ‘‘ it is evi- 
dent that our reason does not only test the work of our own 
reason, but we also test the agreement of our reason with a 
work which we are certain our reason did not produce,” and 
‘if the laws of our reason did not exist in Nature we 
should vainly attempt to force them on her; if the laws of 
Nature did not exist in our reason we should not be able to 
comprehend them” (CErsted). ‘‘ Every phenomenon on 
analysis shows dependence and mortality, and the invariable 
in Nature is only discovered by means of conclusions 
founded on reason ” (Jb.). 

In his work, ‘‘ The Unity of Nature,” the Duke of Argyll 
says—‘‘ So we come to understand that the limits which we 
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see in Nature is that kind of unity which the mind recog- 
nises as the results of operations similar to its own; not a 
unity which consists in mere sameness of material, or in 
mere identity of composition, or in mere uniformity of 
structure, but a unity which consists in the subordination 
of all these to similar aims and to similar principles of 
action,—that is to say, in like methods of yoking a few ele- 
mentary forces to the discharge of special functions, and to 
the production by adjustment of one harmonious whole ” 
(p. 44). ‘‘ We cannot suppose life to be a substance sup- 
ported by another, neither can we suppose it to be a chemical 
element in combination with another. It seems rather like 
a force or energy which first works up the inorganic mate- 
rials into the form of protoplasm, and then continues to 
exert itself through the combination when achieved” (Jd., 
* 

P- 35)." | ; et ae 

Thus it would seem that in the investigations of the pro- 
blems of Nature we should exercise our reason which finds 
its correlate in Nature, or it could not exist; for all Nature 
is homologous and harmonious, and so should be judged the 
question of the immortality of the Protozoon. As to the 
suggestion of an immortality from the Laurentian era, it has 
been remarked ‘“‘ that a Laurentian Protozoon would cer- 
tainly fill an interesting niche in a biological museum.” If 
the protozoon is undying, such an event should be more than 
expected. It is more than probable that analogous forms 
were in existence before the Laurentian formation. 

What are the conclusions to be arrived at, and to what do 
they point, looking at the question as a mere fact of Natural 
History, or as to its Cosmic relations? It is not to be sup- 
posed that vital energy can be moved in a direction not 
contained within itself; and this direction seems to be 

* “An intelligent appreciation of the various phases of Nature shows how 
causes and effects are commingled, and by tracing the cause backwards each 
effect discloses its cause, which is but an effect of a preceding cause, which 
cause in its endless branches is but the primeval unity out of which the 
Universe has emerged in the grandeur of its own effect, interlaced with that 
energy, its maintaining power and support, which could only have arisen 
through the action of a supreme intelligence.” 

‘“‘ The whole existing phenomena are governed by laws, not mere collections 
of laws, but one undivided whole, wherein one part cannot be considered with- 
out the other. They are not the work of a blind necessity (their consonance 
and order disprove such an assumption), for that in itself is a chimera; they 
constitute one whole all-embracing and penetrating dominion of reason.” 

‘* All laws of existence are laws of reason; not merely an assemblage, but 
a system of laws: in other words, an arrangement of reason, in which every- 
thing viewed in relation to its origin proves itself necessary, and viewed from 
its results proves itself to be wise. All that takes place 1s prepared by what 


precedes, prepares what follows, and is connected with the whole.”— 
Gi sted, 
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multiplication and diffusion, the energy being continually 
expended, and yet, though self-contained, continually aug- 
mented—an end attained by generation and muliplication. 
The Aphides are a remarkable instance of the generative 
variations to be found in a single species,—in fact seem to 
include all the generative and accumulative modes observed 
by Science. They have fission, gemmation, virginal, gene- 
rative, are viviparous and oviparous, and what of their 
débris when in natural sources they find their end—a minute 
white scale, which no imagination could ever conceive to be 
the carcase of an animal. Again, of their advent, they are 
said to be oviparous. The first presentment is a glutinous 
substance, termed ‘“‘‘honey dew,” which in a few days teems 
with innumerable living objeéts,—black Aphides,—and when 
they subside, where are their carcases? I have seen the 
creatures in millions, but no appreciable débris, and so it 
may be with the carcases of the Protozoa: crushed Aphides 
and crushed Protozoa we may see, but these carcases are 
no continuing objects. 

The unnucleated cell is the most simple, and at the same 
time the most concentrated, form of the life energy, as from 
it spring all the complex forms in which we see the life 
energy existing. The nucleated cell is the complex form of 
the life energy; systems of cells grow out of it, and 
these systems of cells are aggregated life energies: the 
aggregation of systems of cells in their ultimate energies 
digresses into the various complicated forms in which life 
energies are collected (vegetable and animal), each pro- 
gressing, developing, and growing in insensate degrees; 
hence in the aggregated systems of cells, each having par- 
ticular adaptations for the exemplification of particular 
powers, ali of which are the outcome of the unnucleated 
cell; the perpetuation of the life energy is shown by its dif- 
ferentiations, adaptations, and homologous agglomerations, 
or so constitute the different forms of phenomenal nature: all, 
in faét, are but the elongation and diffusion of the life 
energy condensed in the first unnucleated cell: which, 
by its functional agglomeration, imprisons and diffuses its 
environments, and thereby perpetuates itself, making to 
itself diversities, all growing out of that primal energy dis- 
coverable in the simple cell. It is the power we know as 
the living impulse which in itself contains all forms of life, 
and out of which all forms of life have diverged. A won- 
derful support of this conclusion is that the life energy 
concentrated in the simple cell is found in the blood cor- 
puscles, which multiply by spore formations, and in some 
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cases by fission, and are in fact Protozoa or their allies, 
and through which systems of cells and cycles of cells 
derive their nutrition, and form an homologous work when 
these systems of cells, however different their fun¢tions, are 
concentrated in a single creature. 

Simple cells, assumed to be hermaphrodite by an action 
within themselves, multiply themselves by the three simple 
reproductive processes. From continuous action a period of 
senescence arises, and the simple cells, becoming unequal 
to self interaction, the time arises when the cells are inca- 
pable of reproduction by fission, &c. Hence, being incapable 
of applying all the original forces, another form of applica- 
tion of the life energy ensues. Reproduction being para- 
mount, nucleated cells are formed which multiply themselves 
in a geometrical ratio; thus a new germ arises, deriving all 
its force from the original life energy, the new germ resolving 
into systems and cycles of cells, each cycle containing 
within itself differing attributes, also differing formative 
functions, with the fun¢tional power of coalescing in cycles 
with an ingenerating and coalescing principle; hence is 
gotten singleness of action, directed to a particular purpose, 
as the production of a plastide, a plant, an animal. Dege- 
neration is but senescence presented in a particular form ; 
the decadence or dying out of a particular species is but the 
initiatory step to a new formation. The inference to be 
collected from this is that all organic formations, however 
diverse, are but the continuation of the vitality contained 
in the first life-impregnated cell, always reproducing 
and multiplying itself: hence it follows that vital energy 
alone is the undying principle of Nature.* 

Unicellular or multicellular forms, so far as the vital 
energy is concerned, are indistinguishable: then necessarily 
we must have the same life in a single cell as in a cycle of 
cells; thus vital energy becomes the perpetuation of a 
single function in continuous excitation, and the multiplica- 
tion of organic forms, but the accordant life of the simple 
cell; therefore the unit of life there presented is equal to 
the whole life phenomena of the world. The question which 
the world of Science asks is—‘‘ Is there more life in the 
adult man than in the infant, in the horse than in the 
mouse, in two mice than in one mouse?” The answer 
appears to be contained above, the only differentiation being 


* HAECKEL, History of Creation (vol. i., p. 123). ‘‘In the animal as well 
as in the vegetable kingdom, when closely and accurately considered, the 
monophyletic hypothesis of descent is found to be more satisfactory than the 
polyphyletic hypothesis. 
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the periods of senescence and growth; the application is 
rather quality than quantity. The life energy being equal 
to the needs of the creature, it is the same whether it be 
exhibited in an individual or in a multitude, in a microscopic 
creature or in an elephant, in a May fly or in a goose. 

It is impossible to say that any form of condensed or 
concentrated matter can be immortal or unchanging; the 
only immortality which can be conceived is that of the life 
energy. All forms of matter are gaseous and concentrated 
only by some active energy, which being removed the con- 
centrations cease, and the compound is resolved into its 
primitive forms, or is resolved by other forms. We have, 
through the organic, the inorganic forms of structure, but 
we have never the originally concentrated forms; there is 
no individuality in material substances, unless it be in their 
primitive gaseous state. What is the philosophical conclu- 
sion at which we arrive? The first unnucleated cell which 
was projected in so-called chaos—t.e., the Ather—bore 
within itself the fecundated principle of all living things. 
Science shows that all substances are in a continuous state 
of change, inhalation, and exudation, showing continuous 
accretions of new substance, and the exudation of exhausted 
material which is subjected to changes, and is rehabilitated. 
What, then, becomes of the immortality of the substance of 
the Protozoa? The immortality of matter, in the sense of 
unchanged living matter, must be abandoned, for matter 
without life is an inert mass. We have then to fall back on 
the life energy of the simple cell, and from it we must adduce 
not alone the organised forms of life, but also the inorganic, 
gaseous compounds consolidated through vital energy ; and 
where does this lead us? The whole of the hypotheses of 
Cosmogony founded on the nebular theory, with fire mists 
and flaming suns, do not appear to be founded on a purely 
scientific or logical method.* That the nebular present- 
ments are the initiating steps for the consolidation of Sun 
Systems is probable, but the condensation of the substance 
must be wrought by the life energy. It is well to talk of 
affinities, but there must be something to render these 
affinities active ; something to bring the various substances 
in contact, to act, as it were, as a filter to crude materials, 
in order to work them into true combinations. If the life 
energy be adopted as the active element, we get rid of 
the flaming fire mist, of flaming photospheres, of atmospheres 


* J. Herschel held it to be probable that the Sun is inhabited. If he held 
with the fiery nature of its atmosphere, with its burning body beneath, he 
would hardly have given his authority in furtherance of such an hypothesis, 
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of flaming hydrogen and nitrogen, of dying-out suns, and 
the other extraordinary et ceteras with which the scientific 
mind, or rather imagination, is so apt to indulge. That the 
Sun is the source of heat and light to this dependent planet 
we must all-admit ; but it is not because it is a big fire, but 
that it is a grand magnetic energy. 

By the spectrum analysis it is shown that the Sun and 
the planets (leaving out fixed stars and astral systems) have 
the same spectrum as the Earth: if so, then concurring 
conditions must produce the same results, and, as there is 
an identity of material, it would appear to follow that the 
same aspect should be presented by each orb. The Earth is 
the only orb of which we can form a judgment. Where do 
we find these flaming atmospheres? No doubt to another 
orb the world would appear luminous, not alone from re- 
flected light, but by the action of its own substances due to 
magnetic energy augmented by the action of the Sun; the 
action of its particles adduced by the Earth’s evolution would 
excite and so display its magnetic luminosity. If, then, we 
find no flaming atmosphere surrounding the world, the ma- 
terials of its composition being the same as those of the Sun, 
by what logic are we to assume a flaming sun? when sur- 
rounding the world we find the rigidity of cold, and the 
further its atmosphere is penetrated the intensity of the cold 
increases. The luminosity of the Sun can be accounted for 
by magnetic energy (magnetic emanations), increasing in 


. power (over the displays seen on Earth) in- accordance with 


the increase of volume, hence generating an energy which 
reaches to the utmost limits of his system. The heat en- 
gendered by the magnetic energy of the Sun is active on its 
satellites (they also being magnets), and indues them with the 
energy existing in the parent nucleus; thus we arrive at a 
condensation of power and uniformity of action throughout 
the whole system. 

In this view there is no fear that the Sun would exhaust 
its energy; the same principle which perpetuates the vital 
energy indued in the unnucleated cell is present in the Sun. 
The Sun never re-visiting the same place in space, its energy 
is continually renewed by its environments ; the grind of the 
ether particles encountered in his grand march rehabilitates 
his energy. If the sun requires 18,000,000 of years to com- 
plete his circle, there would be, if he had to go the same 
round and through the same space, time to renew the energy 
his circuit had exhausted ; but if the Sun and his train be 
attendant on his primary, then it must be concluded he 
never enters again the place in space which he had once 
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filled : thus we enlist the universal grind of the whole of the 
astral systems, and thus the ether would become—as doubt- 
less it is—the storehouse of magnetic power, the grand and 
never-failing reservoir where the energy of the Universe is 
stored, which it untiringly gives out; where electrical and 
magnetical energies occupy, in its vasts, the place which 
vital energy holds in the world of life. 

It is probable that every orb gemming space teems with 
a great pulsing life,—the tie-bond, not alone of the Sun and 
his system, but of all suns and their systems,—one grand 
and homologous whole, floating around an ever-active and 
untiring centre; the energy of the Universe is the Formu- 
lator of Worlds. 

Such is the lesson I learn from the unnucleated cell. 








II. TELEPHONIC AUDIBILITY. 


By the Count O. REICHENBACH. 


ro 
Hee asererne ” (February 13th, 1885, page 170) 
A reports, ‘‘ Induction on Telephone Lines” :— 

‘* Whatever may be the proper limitation to the 
term Indu¢tion, it is trusted that the same mind which in- 
vented the telephone may yet devise some means to annihi- 
late the disturbing influences which limit its application. 
Mr. W. W. Jaques, one of Professor Bell’s coadjutors, has 
been making investigations upon underground lines, and 
finds the empirical rule that when the product of the static 
capacity of the line in micro-farads, by its resistance in 
ohms, is less than 18,000, it is possible to use the telephone 
for commercial purposes ; but when this produ¢t amounts to 
between 18,000 and 30,000, then the transmission is imper- 
fect, and nothing can be understood except by skilled ope- 
rators. No telephonic signals can be transmitted when the 
product exceeds 30,000.” 

Understanding the reasons for an obstacle is a first stage 
towards its removal. The following, I hope not without 
interest for physiologists and metaphysicians, might therefore 
prove suggestive for inventive experimentalists. 
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Our senses are developed in accord with the organisation 
of the Earth. We live at her surface, under her atmosphere. 
When we ascend in it, and density and incumbent weight 
decrease, audibility declines, for the deepest sounds first, 
our eye dims; when we submit to pressures of more than 
one atmosphere the production of high sounds becomes for 
us more difficult. Both ways the circulation of our blood, 
and thereby the action of our senses, is upset by abnormal 
atmospheric pressure. 

Eighteen and thirty thousand are round figures: they 
vary slightly with the acuteness and expertness of the ear 
of the ‘‘ operator,” by individual and reciprocal geographical 
position and atmospheric state of connected places, and also 
by astronomical combinations. 

For instance :—The capacity of a conductor is the quan- 
tity of electricity with which it is charged by the potential 
which this charge produces in it. The capacity of an 
isolated spherical conduc¢tor is equal (in numerical value) to 
its radius. 

The mean between the 18,000 and 30,000, between perfect 
audibility and inaudibility, is 24,000, the figure round which 
varies the radius into the solar distance of the Earth, the 
Sun being the ele¢trificator, Sun and Earth standing in 
electric exchange of store of motive current and electro- 
magnetic resistance. To be brief I omit all secondary 
influences and combinations. 

The Earth is, however, neither a perfect sphere nor a 
uniform conductor ; capacity differs and oscillates therefore 
locally, inside constant amount for the whole Earth. Sound 
entrusted to the insulated wire, both ways abutting into the 
atmosphere, is therefore, by the locally changing influences, 
in the last resort all due to or dependent on the contests 
and compromises of Earth and Sun, half-way between 
“commercial ” audibility and inaudibility, when the “ prc 
duct ” of the factors of induction is equal to the quotient of 
the radius into the solar distance of the Earth. 

The (numerical) value of the ohm is identical with that 
of a velocity of one quadrant of meridian in one second 
(theoretically to about 1°062 seconds), such quadrant being 
—in the mean—about 10,000,000 metres in length. The 
velocity of sound in airy is at 15°22 C., under 760 m.m. 
pressure, 345 metres in a second; but for the atmosphere, in 
its mean, 396 metres; accelerated and retarded by wind, 
6°58 metres (see “ Journal of Science”—‘‘ On Light,”— 
1883, Nos. 117 and 118) ; 396 metres being also the rotatory 
velocity of the surface of the Earth in its mean. 
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Sound would therefore, to travel from Equator to Pole, 
use 25,200 + 1°062 more time than the (theoretical) ohm, 
or 23,730 seconds, which figure, in its abstract form, also 
expresses the mean of the radius into the solar distance ; or 
the “product” between audibility and non-audibility, of 
electro-static capacity with ele¢tro-magnetic resistance, of 
induction obstructing telephonic communication. 

The Earth’s surface presents 2°83 + 3°83 of conducting 
ocean against 1 + 3°83 of ill-conducting resisting land, 
ocean and land being both surrounded by the diele¢tric air 
permeated by conducting water-stuff, raised, circulated, and 
precipitated by the contentions and compromises of Sun 
and Earth. 

The same relation, 2°83 : 1, is represented by the division 
of the quadrant from the Equator to the polar circle or 
zone, and from there to the pole: circle and zone being the 
astronomical mean for meteorological conditions; the belt 
and the region of reversion in the terrestrian rotatory 
system and constitution, in the circulation of atmosphere, 
ocean, and vibrating solid. 

When the “ Jroduct” is less than the (theoretical) ohm 
into the time sound would take to travel from the Equator 
to the polar circle, such time being— 


7,390,000 met. + 396 met. = 18,600 seconds, 


or less than £8,600 + 1°0€2=17,800, telephonic audibility is 
‘* commercial” for the sound untrained ear. 

When the ‘‘ product” is equal to the quotient of the 
1062 seconds the ohm, into the time sound would take to 
travel through the distance from Equator to polar circle, 
plus the whole diameter of that circle or zone, through 
12,610,000 metres, or to— 


(12,610,000 + 396) + 1°062 = 30,000, 


audibility is absolutely at an end. 

The solution of the problem would therefore consist in 
preventing the “ product” from becoming the equivalent of 
absolute polar reversion. 


An additional remark might be useful for the appreciation 
of the true nature of electricity and of molecular physics. 

A farad is a quantity founded on the reciprocity of natural 
bases, but affected by slight defects originating from the 
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length of a second as a measure of time, connected with an 
original defect of the meter as measure of the length of 

os mean terrestrial quadrant. Amending these defects we 
ave— 

The capacity of the Earth in static measure is equal to its 
radius, 6°66 x 10°, which, dividing by v?, to reduce to mag- 
netic measure, brings as quotient of the capacity of the 
Earth into that of the farad, 1407. The farad being one 
million micro-farads we have— 


1407 x (666 x 1°062) = such million. 


But 666 is one-half the mass of the air into thac of the 
water of the ocean, or of the mass of the atmosphere into 
that of the salt ocean, or half the mean centrifugality of 
the Earth at its surface, and a figure very remarkable in 
many respects. (See ‘On some Properties of the Earth.”) 








III. HOW, WHEN, AND WHERE IS SEWAGE 
INJURIOUS? 


By J. W. SLATER. 


2) be asked what is here meant by “injury” or 

“nuisance”? In my opinion these terms may fairly 
be taken in a wider sense than is usually done. Judge 
McCarter, in trying the Newark case of river-pollution, ruled 
that it was not necessary for the offensive matter complained 
of to be present in actually poisonous quantity in order to 
constitute a punishable nuisance. “It is sufficient if it 
tender the water offensive or disagreeable to the taste or 
smell.” Whether this decision be sound law I cannot pre- 
sume to say, but it is assuredly sound common sense. It is 
not enough to contend that some particular matter poured 
into the streams, allowed to diffuse itself into the air or to 
soak into the ground, does not dire€tly and palpably cause 
some definite form of disease, or prevent the successful 
carrying on of some trade or business. If it occasions 
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EFORE entering upon these questions I may, perhaps, 








268 How, When, and Where is Sewage Injurious? (May, 


discomfort to persons living near, —if it offends their senses 
of sight or smell,—the public have surely a full and indis- 
putable right to complain, and to demand the legislative 
suppression of the mischief. My definition of “‘ nuisance ” 
is therefore wider than that too often accepted. I should 
include under the term any matter, whether solid, liquid, or 
gaseous, which is in itself injurious to health, or which may 
become so in contact with other substances, whether the 
latter be in themselves hurtful or not; further, any matter 
which—though not demonstrably poisonous or hurtful—is 
offensive to the senses. 

There are, of course, certain limitations to be kept in 
view. Solid, non-volatile matter on private premises cannot 
be regarded as a nuisance as long as it can neither contami- 
nate the air nor be washed into rivers and water-courses, or 
out on to public roads or the land of other persons. 

Sewage contains, or rather consists of, to a great degree, 
liquid or at least soluble matter, and, being liable to rapid 
chemical changes, it gives off volatile produéts—gases and 
vapours—in abundance. ‘These gases and vapours are 
highly offensive to the sense of smell, and if not dire@tly 
poisonous, as ‘is still often maintained, they lower the vital 
tone of persons who habitually respire air with which they 
are mixed. The real danger of sewage, and of water to 
which it has been added, is that it often—if not always— 
contains minute living organisms, bacilli, &c., some of which 
are found to be causally connected with infectious diseases. 
These tiny organisms, named collectively ‘‘ microbia,” are 
apt to increase and multiply in the water of rivers, wells, or 
pools into which sewage finds its way. The water is thus 
rendered unfit for consumption by human beings, or even by 
cattle. It may produce sickness and death even if used, 
e.g., for rinsing out milk-pails, washing cooking-utensils, &c. 

It may be urged in opposition that there are places, many 
of which I know, where the only water available for do- 
mestic consumption is drawn from shallow wells, separated 
from cesspools by a few yards of chalk, gravel, or other 
porous subsoil; yet the general standard of health in the 
district remains good. 

To this I reply that the residents of such neighbourhoods 
have, by a process of ‘ natural selection,” become inured to 
the effects of polluted waters, whilst a stranger coming to 
live in such localities is often seriously affected. But, above 
all, the health of a population using polluted waters depends 
on what is commonly called accident. If a single case of 
typhoid fever, dysentery, or cholera is introduced into such 
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a district, the disease spreads on all sides and commits sad 
havoc. Thus persons who drink polluted waters hold their 
health or theif lives at the mercy of chance. 

But the microbia of contaminated waters find their way 
also into the air, and may be inhaled with it. In every 
polluted river fermentation is constantly going on. If any- 
one carefully watches the Aire at Leeds, the Kelvin Water 
at Glasgow, the Irwell at Manchester, &c., he will see— 
especially if the day is warm and the barometer low— 
bubbles rise to the surface and burst. These bubbles con- 
sist of sewage-gas, compounds generally of carbon and 
hydrogen, with more or less sulphur. But in bursting they 
carry up with them the disease-germs or microbia above- 
mentioned, which thus become diffused in the air. Whether 
these microbia are also carried up into the air when polluted 
waters evaporate quietly, without the escape of bubbles, has 
been disputed, but may now be regarded as experimentally 
demonstrated. 

There are, of course, cases where the volume of the 
sewage poured into a river may be very trifling compared 
with that of the river itself. Even London could not suffice 
to pollute the Amazon. But most of the great cities of the 
modern world discharge their refuse into comparatively 
small streams. 

Seeing, then, that sewage is in the wrong place if poured 
into waters, we have to ask how does it behave on the land ? 
It is then spread out over a larger area than when it flows 
in a sewer or ariver, and necessarily exposes a larger surface 
to evaporation. However porous the soil, and however 
complete the drainage, a quantity of the evil-smelling liquid 
rises up into the air, carrying with it disease-germs if such 
are present. It will be found that if water is allowed to 
flow, however gently, over the surface of dry soil, bubbles 
are formed and burst. Thus, whenever sewage is turned on 
to land after an interval, disease-germs will be carried into 
the air, just as in the case of the bubbles which form on a 
polluted river. Further, the putrescent matter and disease- 
germs will be absorbed by two-winged flies, and distributed 
over the food and the persons of human beings. 

Summing up this part of the subject, it may be safely 
asserted that sewage is harmful and offensive by its odour 
and its appearance, and especially by its affording a pabulum 
and breeding-ground for disease-germs. It is offensive in 
the water-courses and rivers by rendering the water unfit for 
human consumption, and for all delicate manufacturing pro- 
cesses. This last point is too often overlooked. It may 
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seem aconvenience to the manufacturer to discharge his 
waste waters into the river, but by so doing he renders it of 
little use, save as a sewer, to all establishments situate 
lower down the stream. The sewage even of a residential 
town, except in very small proportions, unfits a river for use 
in bleach-, dye-, print-, or colour-works. 

The question has been raised by a pseudonymous writer 
in ‘‘ Ashore or Afloat” whether sewage is really detrimental 
to fish ? We must here, in the first place, remember that 
there are fish and fish. Not all species are alike in the con- 
ditions under which they can subsist, or flourish. But one 
point, at least, is analytically demonstrated. The greater 
the proportion of organic pollution in a stream, the smaller 
is the percentage of free oxygen in solution, such oxygen 
serving to oxidise—in other words, to burn up—the im- 
purities, and proving insufficient. Again, we know that 
certain fishes, ¢.g., the trout, can live only in well-aérated, 
highly oxygenated waters. Putting these two considerations 
together we can have little hesitation in pronouncing sewage- 
pollution as at least one of the causes which have tended 
to reduce the fish in our rivers. That in many cases, such 
as those of the Thames and the Clyde, other causes 
are at work, and especially steam navigation, is highly pro- 
bable. 

We have now to consider what are the compounds or 
principles which make sewage different from ordinary water 
_ and render it unfit for domestic purposes—drinking, cooking, 

washing, bathing, &c., and for the use of cattle ? 

Foremost come the compounds of nitrogen. These are of 
four kinds. There is nitrogen in organic compounds—spoken 
of by analysts as ‘‘ organic nitrogen,” or ‘‘ albumenoid am- 
monia.” Such substances are albumen, gelatine, and, in 
general, all the complex liquid or semi-liquid bodies of ani- 
mal origin. These bodies are introduced into the sewage 
in the shape of blood, urine, pus, mucus, half-digested ani- 
mal food, as well as by certain vegetable products. All these 
substances pass very readily into intense putrefaCtion, and 
are not only exceedingly offensive, but serve as nutriment 
for those low forms of animal and vegetable life (microbia) 
which have been already mentioned as especially dangerous. 

The second state is urea, which forms a very large part of 
the solids held in solution in urine. Urea is not dangerous 
in itself, and in contact with a ferment which is never absent 
in sewage it is resolved into carbonate of ammonia. Urea, 
in sewage, may, therefore, be regarded as a mere transition 
compound. 

















1885.] How, When, and Where is Sewage Injurious ? 271 


The third and fourth states in which nitrogen occurs in 
sewage are aS ammonia and as nitric and nitrous acids, the 
two latter either in combination with the ammonia or the 
potash and soda, forming nitrates and nitrites. 

Ammonia with its salts, and the nitrates and nitrites, even 
in the largest proportion in which they can occur in sewage, 
are harmless in themselves ; but, like organic nitrogen, they 
afford nourishment for microbia. Moreover, these three 
forms, organic nitrogen, ammonia, and the nitrates, are con- 
stantly passing and repassing into each other. Growing 
fungi, and other plants, convert ammonia and the nitrates 
and nitrites into organic compounds of oxygen. The only way 
to make any water absolutely incapable of nourishing low 
forms of life, is to keep it free from combined nitrogen in every 
shape and state. But with waters exposed to the air this, in 
the absolute sense of the words, is impracticable. 

Phosphoric acid is another ingredient introduced into 
water by pollution with the excrements of animals, or with 
decomposing organic matter. It is not an absolute proof of 
the presence of such pollution, since natural waters, on 
careful examination, may be found to contain it in very 
small quantity. 

It is, in itself, not merely harmless, but in most cases, 
doubtless, beneficial. Yet here, again, it may be an in- 
dire&t source of danger by favouring the multiplication of 
microbia. 

Much the same may be said of potash. It is noteworthy 
that the three constituents, combined nitrogen, phosphoric 
acid, and potash, which are most valuable on the land as 
being necessary to the growth of our food-crops, should be 
most dangerous in the water as fostering the growth of 
disease-germs. One and the same kind of matter, accord- 
ingly as it is in the right or the wrong place, becomes the 
source of life or of death. 

Common salt (sodium chloride) is more largely present in 
sewage than in normal natural waters. It is, of course, 
harmless to human life, even in greater proportions than it 
is ever known to occur in sewage. But it tells a tale of ani- 
mal pollution. If in water there is more than 1 grain of 
chlorine per gallon (= nearly 1 grain common salt) we have 
strong reason to suspect that sewage, or, at least, the blood 
or the urine of animals, has found its way into the river 
in quantity. 

There are, of course, exceptions when salt springs or beds 
of saliferous minerals occur in the district, or if aluminium, 
iron, tin, &c., chlorides have been introduced by industrial 
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waste waters. These latter, however, rarely find their way 
into a stream unaccompanied by sewage in the strict sense 
of the term. 

The absence of chlorine (common salt), say in very trifling 
quantity, may be accepted as a proof that a stream is free 
from animal pollution, but not necessarily that it is a safe 
drinking water. 

Soluble compounds of sulphur, especially hydrogen sul- 
phide (commonly known as sulphuretted hydrogen), ammo- 
nium sulphide, &c., are very generally present in sewageif at all 
stale, and are the main cause of its evil odour, though not 
always of its worst effects. 

These sulphur-compounds are derived from the solid ex- 
crements of men-and cattle who feed largely upon cabbages, 
turnips, and other vegetables containing sulphur, or from 
the water in which such vegetables have been boiled. 

Sulphuretted hydrogen is also formed in abundance when 
organic matter undergoes decomposition in presence of 
sulphates, such as gypsum. This, I remark in passing, 
is a reason against the use of gypsum (sulphate of lime 
or calcium sulphate) in any form, in the treatment of 
sewage. 

I know an instance of gypsum having been added to 
sewage-mud in order to aid in solidifying it. Sulphuretted 
hydrogen was given off in such torrents that the men em- 
ployed suffered from temporary blindness,—a well-known 
effect of this offensive gas. 

Volatile compounds of phosphorus (hydrogen phosphide, 
phosphuretted hydrogen) have been popularly supposed to 
be given off by sewage and sewage deposits. I know of no 
analytical evidence in proof of this notion, and consider it 
as a mere freak of the imagination. 

Marsh-gas (light carburetted hydrogen or methane) is 
formed in abundance in stale sewage, as in sewers with too 
small a gradient, in ill-managed subsidence-tanks, and in 
accumulations of sewage-mud where decomposition is not 
arrested by proper chemical agents. If such deposits are 
stirred up and if a light is held over them the bubbles of gas 
ignite and burn with a very pale flame. Marsh-gas has no 
specially injurious action on the animal system, except 
when in such quantities as to exclude oxygen. 

Carbonic acid (carbon dinoxide) is another gaseous pro- 
duct of the decomposition of sewage and sewage mud, and 
is given off mingled with methane. Workmen have been 
suffocated by this mixture in ill-ventilated sewers and other 
under-ground passages, 
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A gas invariably present in natural waters, as invariably 
absent in sewage, and found only in an exceptionally small 
proportion in polluted rivers, is free, gaseous oxygen. In 
sewage it is consumed by acting upon the organic matter. 
This negative feature of sewage and of polluted streams ac- 
counts for no small part of their injurious action upon the 
higher aquatic plants and animals. 

As regards hardness (i.¢., the presence of salts of lime and 
magnesia), sewage differs little from the water supply of the 
district. It is usually a little softer on account of the 
presence of small quantities of soap and washing-soda, and 
of the introduction of a considerable bulk of rain- water. 

The sewage of a residential town has generally an alkaline 
reaction ; that of a manufacturing town may be slightly acid 
from various kinds of industrial refuse. 

It will be at once seen on considering the extreme com- 
plexity of sewage, and the unstable character of most of its 
components, that as it flows it must be continually changing 
its character ; that a specimen taken in the heart of a town 
will differ greatly in its chemical properties and in its physi- 
ological action from another specimen which has travelled 
along the sewers for the distance, say of two miles. These 
changes are most rapid and decisive where, as in certain 
manufacturing towns, the sewage has a temperature of 60° to 
70° Fahr. It is needless to say that organic matter suspended 
or dissolved in water at this temperature must undergo very 
rapid fermentations and other decompositions. Wherever the 
sewers are open, as at the grids or ventilation-holes, clouds 
of steam rise up, carrying with them a very sickening 
odour. 

Here, I may remark, is a serious flaw in the water-carriage 
of sewage, as at present carried on. If there are no venti- 
lators the sewage-gas is liable, under certain very possible 
circumstances, to be forced back into the houses, over- 
coming the valves of the sinks and water-closets. 

if there are ventilators of the ordinary kind, 7.c., gratings 
or trap-doors, along the streets, all the passers by are 
forced to inhale the fumes. In some towns, e. g., in many 
parts of London, these trap-doors are constructed in the foot- 
ways, and are opened for a certain time daily to reduce the 
pressure within. At such times it is a common sight to see 
a small crowd collect around the opening, craning out their 
necks as if determined to lose no chance of inhaling the vile 
fumes ! 

So far I have been speaking of the ingredients of sewage 
found to be hurtful to men or other animals living near 
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them. But as far as fish and other animals living in the 
waters are concerned, several other impurities found in 
sewage and in polluted rivers must not be forgotten. Fore- 
most come, perhaps, solutions of free chlorine and of the 
hypochlorites, such as bleaching-lime and bleaching-soda. 
When these liquids find their way into a river the fish are 
destroyed far and wide. The surface of the Medway, at 
Maidstone, is sometimes covered with their dead bodies to 
such an extent that the smell given off is exceedingly 
offensive. 

Of sulphur-compounds, which are also deadly to fish, I 
have already spoken. 

Lime, in its caustic state (quick-lime, slacked lime, lime- 
water), is well known as a fish destroyer. Its use has for ages 
been well known to poachers. Its application in the precipita- 
tion of sewage and the attendant dangers are too often over- 
looked. Even neutral salts, such as the sulphate of soda, 
the chloride of calcium, &c., if by any mischance they escape 
into a stream, may prove very destructive to fish, though in 
large rivers the quantity is rarely sufficient. 

We have next to consider what constituents of sewage, if 
any, are hurtful to plants. In the recent sewage of a resi- 
dential town there is nothing in the least hurtful to any of 
our cultivated plants, unless it is either supplied in too large 
a quantity or that it is too strong. Very few plants can 
bear repeated waterings with undiluted urine. 

But in the sewage of manufacturing towns there are 
abundance of constituents which, irrespeCtive of quantity, 
destroy or injure trees, crops, &c., and have further a steril- 
ising effet upon the soil. As such must be mentioned 
waste bleaching-liquors, most sulphur-compounds, sulphuric 
and hydrochloric acids, solutions of alumina, iron (especially 
its proto- or ferrous salts), tin, lead, zinc, chrome, man- 
ganese, &c. Further, waters containing tannin, gallic acid, 
many coal-tar products, &c. 

Thus, the waste waters of paper mills, bleach, dye, print, 
and chemical works, metallurgical establishments, especially 
places where wire is “ pickled,” and where the manufacture 
of tin or terne-plates is carried on. On the other hand, the 
waste waters of soaperies, glue and gelatine works, and some 
other establishments, are not to be feared. It will be at 
once seen that the profitable disposal of waters injurious to 
vegetation is an exceedingly difficult task, and that here 
“‘ irrigation ” is at once excluded. 
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IV. THE DISTINCTION BETWEEN ANIMALS 
AND VEGETABLES. 


ee: 
EF we examine the Comtean classification of the sciences, 
{we find it laid down that each member of the hierarchy, 
whilst depending for its methods, and sometimes even 
for its doctrines upon those preceding it, is independent of 
those which succeed it. Thus, according to this view, ¢.g., 
chemistry is depcndent upon physics and astronomy, but has 
nothing to learn from biology or from sociology. Physics is in 


like manner assumed to involve astronomy (and, of course, 


mathematics), but to have no need of chemistry and biology. 
That this classification, like every other mere linear arrange- 
ment of things classifiable, has failed to give satisfaction tothe 
careful inquirer is a fact open and palpable. But twoinstances 
of its departure from the truth are so striking, and at the 
sametime so important in their teachings and in their results, 
that we must give up a few minutes to their special 
consideration. 

The older and better known of these instances is at once 
suggested by the mere mention of the spectroscope. Here 
is an instrument which can be rightly understood and used 
only by persons conversant with physics and with chemistry. 
Yet this instrument is now recognised as one of the ordinary 
working tools of the astronomer. By its aid he studies not 
merely the temperature and the composition of the heavenly 
bodies, but even obtains information as to their movements. 
He is thus compelled to be a physicist and a chemist if he is 
to use the instrument aright. 

Our second instance has come under public consideration 
more recently, and still presents unexplained phases not a 
few. .We need merely mention the name of Pasteur to 
remind our readers that a number of important chemical 
decompositions and other changes which a little while ago 
were classified as ‘‘ catalytic ” are now traced to the action 
of ‘‘ figured ferments.” ‘These ferments are living beings re- 
producing their like by spores or germs and “‘ breeding true” as 
decidedly as does an oak or a whale. Their vital activity is 
not merely found indispensable in the conversion of sugars 
into alcohol, vinegar, &c. ‘They are required to break up 
dead animal and vegetable matter into simpler compounds, 
but even such processes as nitrification are now shown to 
depend on the presence of these microbia. Hence we can 
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no longer say, as does G. H. Lewes, in expounding Comte: * 
‘* That the physiologist could not create his science without 
the aid of chemistry Jies in the very nature of physiology ; 
but the chemist can and does create chemistry without the 
aid of the physiologist.” The latter clause of this sentence 
is now manifest as an error. The causes of a number of 
important chemical phenomena are not merely organic but 
vital, and to understand them we must take vital action into 
account. How many chemical reactions may be occasioned, 
or at least modified, by the interference of living microscopic 
organisms has yet to be traced out. 

But our object is not to show the untrustworthiness of 
the Comtean,—or, indeed, of any linear classification of the 
sciences,—nor even to discuss the chemical a¢tion of microbia. 
This subject will in all probability soon have but too many 
expounders, and we shall have every change, chemical, 
physiological, pathological, perhaps even psychical, ascribed 
to ‘‘germs.” We wish to call attention to a proposal 
recently made to base the distinétion between animals and 
plants upon a chemical consideration. We know that all 
the characteristics upon which an abrupt boundary line 
between the two great organic kingdoms was founded in days 
by-gone have faded into indistinciness. 

We were, therefore, more surprised than edified to hear of 
the suggestion to which we refer. In a paper read before 
the Chemical Society, on February 5th, Professor E. 
Frankland defined plants as “‘ organisms performing synthe- 
tical functions, or such in which these functions are greatly 
predominant, animals as organisms performing analytical 
functions, or such in which these functions greatly pre- 
dominate.” On the strength of this single consideration, he 
ventured to refer the microbia, such as bacteria and bacilli, 
to the animal kingdom, inasmuch as their life “‘ essentially 
depends upon the taking asunder more or less complex 
compounds, resolving them into simpler compounds at the 
expense of potential energy.” : 

A biological classification professedly founded uponasingle 
antithetical distinétion is rarely, if ever, happy, and seems to 
us, indeed, to be utterly unscientific. If the functions 
effected by bacilli are in all cases analytical rather than 
synthetic the correct inference, as, at least, it seems to us, 
would be, not that they and their allies are animals, but 
rather that the alieged distinction is of no value, since it 
leads to a palpable error. 


* Comte’s Philosophy of the Sciences, by G. H. LEWES, p. 133. 
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A palpable error, we say, because, as was pointed out by 
Professor Burdon Sanderson and Professor E. Ray Lankester, 
the morphology of the bacteria, &c., and their relations to 
other organisms identify them with plants. As such, they 
are accordingly recognised by botanists and zoologists. It 
has, indeed, been suggested that they might be viewed as 
morphologically plants but physiologically animals, a supposi- 
tion which, if verified, would place these beings in an inter- 
mediate kingdom, having certain relations both to plants 
and to animals. 

But it may be serviceable to examine further into the 
definitions for ‘‘ plant ” and “‘ animal ” proposed by Professor 
Frankland. Let us look at the relations of plants and ani- 
mals to the atmosphere in virtue of which they are commonly 
pronounced mutually complementary, the one class com- 
pensating for the work of the other. The vast majority of 
plants, as it has long been known, take into their system 
the carbonic acid of the atmosphere—a compound—and de- 
compose it, exhaling the free oxygen and retaining the 
carbon. This is surely an analytical process. The vast 
majority of animals, on the contrary, take into their lungs, 
gills, or trachez free oxygen, and convert it intheir bodies into 
the compound, carbonic acid. This seems to us a synthetic 
operation. 

It is, indeed, held that plants feed upon inorganic matters 
or upon organisms which have been decomposed into such 
substances as ammonia, nitrogen acids, &c., whilst animals 
require to feed upon organic matter. Hence would follow 
the inference that the plant has the power of building up the 
complex molecules needed for its life and growth. But we 
find that the carnivorous plants, which are far more numerous 
than it is commonly supposed (and some of which even prey 
uponjvertebrate animals), feed like animals upon ready-made 
albumenoid matter, and seem to require it if they are to 
flourish. Hence we may fairly infer that they have not the 
power of forming such matters synthetically in a sufficient 
degree. Here, therefore, we find no absolute distin¢tion 
between plants and animals. 

Again, Engelmann has found animals—Vorticella—which 
decompose carbonic acid and assimilate its carbon by means 
of a chlorophyll, forming part and parcel of their own living 
structure. Surely these cases are enough to break down 
Professor Frankland’s definition of plants and animals. An 
undoubted plant we see may have, partially at least, to sub- 
sist upon highly complex organic matter, and an undoubted 
animal may be able to assimilate carbon from the carbonic 
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acid of the atmosphere. Now rules which admit of excep- 
tions are not Nature’s rules and cannot serve as the basis of 
class distinctions. 

It may further be asked if animals “require to have 
nitrogen presented to them in an albumenoid form,” as was 
remarked in the discussion which followed upon the reading 
of Professor Frankland’s paper, how it comes that bacilli 
could live upon urea, which is certainly not an albumenoid ? 

Professor Frankland’s paper, in short, though in other 
respects of great value, must be regarded as containing an 
attempt to revive an arbitrary and fast-fading distinction. 

There is, in all sober sadness, one reason why the classi- 
fication of bacteria, &c., as animals is gravely to be depre- 
cated. At present, being considered as plants, they have no 
rights. Neither in Birmingham nor in Edinburgh is it yet 
contended that plants have “ equal rights which are in no 
case to be hastily and unfairly set aside.” Whether increasing 
insanity or semi-insanity may not some day lead to a 
“movement” for the emancipation of plants we cannot 
foresee. But in the meantime we are at full liberty to ex- 
periment upon bacteria, and to devise means for their 
destruction, without being denounced by fanatics as monsters 
of cruelty, “‘ investigating sneaks,” and the like, or being 
haled before a police-court, as was Professor Ferrier. Should, 
however, Professor Frankland’s definition be accepted, this 
immunity may cease; and even the simple act of filtering 
polluted water over the banal spongy iron, may be pronounced 
** violationism,” or an “‘ orgie of diabolism.” 








V. THE PRE-HISTORICAL EXISTENCE OF 
THE HORSE IN EUROPE. 


By ALF. NEHRING. 


Freunde, of Berlin, and reproduced in their Trans- 

actions and in the “ Naturforscher,” the author dis- 
cusses the existence of the horse in Europe in pre-historical 
times. He rejects the common supposition that this animal 
is of purely Asiatic origin and has been introduced by man 
from its original home inthe steppes. This view is, as he 
shows, absolutely contradictory to the results which have 
been latterly attained by palzontologists and archeologists. 


e a memoir read before the Gesellschaft Naturforschender 
i 
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As far back as the Middle Tertiary times Europe pos- 
sessed horse-like animals (Ancitherium, and subsequently 
Hipparion), and although the connection between the present 
horse and these horse-like animals of the Tertiaries is still 
called in question by many, it is absolutely certain that since 
the beginning of the Diluvial period Europe has been inha- 
bited by wild horses, which must be zoologically referred to 
Equus caballus, and which cannot be specifically distinguished 
from the domestic horse of the day. 

We find the fossil remains of horses in most deposits 
which have been formed in Europe since the end of the 
Tertiary period. We find them in pre-glacial strata: we 
find them in those deposits of the Glacial epoch which were 
formed at some distance from the glaciers,—7.e., districts 
where the existence of the horse was possible during such 
unfavourable circumstances ; we find equine remains very 
numerously in post-glacial beds (¢.g., in the Loess, in many 
caverns, &c.); and we find them, though less numerous, in 
certain peat-moors, among the “‘ pile-buildings,” and in nu- 
merous pre-historical burial-places. In short, the existence 
of horses in Europe—and especially in Central Europe—can 
be demonstrated as continuous for the entire time from the 
beginning of the Diluvial period to the present day. 

In favour of the ordinary view that the horse is of Asiatic 
origin, we find it urged that it is an inhabitant of the 
steppes, and cannot have been aboriginal in Europe, covered 
as it then was with mighty primeval forests. 

In reply Nehring admits that, in the days of Cesar and 
Tacitus, the modern cultivated countries of Central and 
Western Europe were covered with vast forests and ex- 
tended swamps,—a fact established not merely by historical 
testimony, but by the remains of the Flora and Fauna, 
though the ancient forests and morasses are often supposed 
to have been more extended than was really the case. But 
those so-called primeval forests have not existed always. 
During the Diluvial period, and especially during the Glacial 
epoch, there occurred for thousands of years a widespread 
limitation of the forests. ‘Towards the end of the Ice Age, 
and in the first portions of the post-glacial time, there 
existed in Central Europe extensive steppe-like regions, 
covered only with grass and herbs. Not until towards the 
end of the Diluvial Age did the forest again occupy 
Germany. 

Those thinly-wooded, steppe-like, districts of the Diluvial 
Age were the resort of many thousands of wild horses, as 
may be seen from the vast quantity of fossil horse-bones 











280 The Pre-historical Existerice of the [May, 


which have been everywhere found in the corresponding 
deposits of Central Europe. This diluvial wild horse was a 
strong-boned, thick-headed, middle-sized animal, of about 
1} metres in height. It served the then inhabitants of our 
regions purely as an object of the chase. 

Subsequently, as the diluvial steppe-regions of Central 
Europe were more and more restricted by the advance of 
the forest and their peculiar fauna was driven eastwards, the 
majority of these wild horses also withdrew towards the 
steppes of the East. Only in the open spaces, which 
even during the greatest extension of the forests remained 
in the shape of meadows, heaths, and swampy hollows, 
there remained wild-horses during the pre-historical Forest 
Age. But their number was far smaller than it had been 
previously, and their fossil bones show that the climate and 
the other conditions of existence were unfavourable. Most 
of the horses of the Forest Age, whose remains we find in 
the North German moors, in certain “ pile-villages,” in the 
circular pits of Oldenburg, &c., were small, thin-boned ani- 
mals, from 1°25 to 1°35 metres in height, and, in comparison 
with the steppe horses of the Diluvial Age, they may be 
considered as weak and degenerate. 

It might, indeed, be asserted that this small, thin-boned 

- horse is the representative of another race of subsequent 
introduction, having nothing to do with the steppe horse. I 
am not of this opinion. From the materials before me I 
am in a position to prove that the horses in our regions 
underwent a progressive degeneration in size and strength 
from the Diluvial period down to the age of the Germanic 
forests. 

The causes of such degeneration may be seen, on the one 
hand, and principally in the damp forest climate, unfavour- 
able to the health of horses, and in the decrease of the 
pasture lands necessary for their existence; and, on the 
other hand, in the action of the gradually increasing domes- 
tication of the horse by man. 

The beginnings of domestication in most animals are 
accompanied by a certain degradation. So long as man 
stands at a low stage of culture he uses up (to borrow a 
French expression, 7/ exploite) the animals which he brings 
under his yoke, and deteriorates their conditions of exist- 
ence. He restricts their liberty; he uses their strength 
often beyond a permissible degree ; he deprives the young 
of a portion of their mother’s milk; he weans them too 
early, and in propagation he compels them to prolonged 
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in-breeding. All this, and much more, gives rise to a de- 
generation which is shown not merely in the outward 
appe?rance of the animals, but even in the skeleton. Not 
until man has advanced so far in cultivation that he 
bestows upon his domesticated animals the necessary care 
as dictated by a sound appreciation of the factors essential 
to a sound development of each species, and when besides 
the animals themselves have become accustomed in the 
course of many generations to the changed mode of life 
due to domesticity, do the bodies of tame animals again 
become larger and stronger, so that they may often 
exceed the mean stature and strength of their wild fore- 
fathers. 

This may be proved from the history of the horse, as 
well as from that of other domestic species. But it must 
not be inferred that all the horses now existing in Europe 
can be traced to the wild horse of the Diluvial epoch. 
Such a contention would be easily refuted. It is certain 
that foreign horses were brought into Central and Western 
Europe, in part from Central Asia and in part from the 
Mediterranean lands. This was effected both in pre- 
historical and historical times, by wandering tribes and by 
commerce. Especially the so-called Oriental horse has 
been used in the last centuries for breeding a superior 
class of horses,— especially saddle-horses,—and has im- 
pressed a new type upon an essential portion of our present 
race of horses. 

But it is certain to all who do not absolutely ignore 
facts that Asia is not the exclusive home of the horse. 
Europe has for ages untold possessed horses,-wild at first, 
but afterwards in part domesticated. The descendants of 
these tame horses bred on European soil may still be seen 
in the so-called ‘‘common horse” where not modified by 
crossing with foreign blood. 
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VI. PERIODICITY IN THE ORGANIC WORLD: 
A PROLEGOMENON. 


cation of minerals, it seems natural to raise the 

question whether any harmony, not indeed identical, 
but at least approximately analogous, can be traced in the 
animal and vegetable kingdoms? We do not, cf course, refer 
to that well-known periodicity which may be found morpho- 
logically in the recurrence of certain forms and relations in 
the individual being, nor yet to the alternate or cyclical repeti- 
tion of phenomena in its development and life. In these 
directions much has been already learnt, and more remains 
as yet unlearnt. But we have in view taxonomy,—the 
classification of organic forms. We venture to ask whether, 
on viewing, ¢.g., the animal kingdom as a whole, we can 
trace in it anything which shall remind us, however remotely, 
of the Newlands-Mendelejeff classification of the chemical 
elements. Do we find any phenomenon repeating itself at 
definite intervals ? Two a priori objections will here at once 
suggest themselves. It may be said that the very attempt 
to search out such correspondences in the organic world is 
hostile to evolutionism. To this charge we demur. We 
consider that the periodicity so far traced among the themical 
elements should rank not against but in favour of their having 
been evolved on definite laws from some common pristine 
matter. In like manner, if any cyclical repetition should be 
traced in the animal and vegetable kingdoms, such results 
will by no means militate against evolution, even if it may 
tend to relegate “‘ Natural Selection” to a less important 
position than that which it now occupies. 

The second objection is of much graver charatter. Among 
the elements we have a certain important variable: the 
atomic weight. The task of the discoverers of the Periodic 
Law has been to exhibit the properties of the elements as 
periodic functions of such variable. But in plants and ani- 
mals we know of nothing comparable to the atomic weights 
of the elements. Hence if we proceed at all in this inquiry 
it can only be by an inverse method : by inquiring what pro- 
perties vary in any particular group, and recur varying in a 
corresponding manner in other groups. After tracing out 
such variations, it will then be necessary to inquire if there 


Now the Periodic Law has been applied to the classifi- 
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is anything of which these changes can be said to be periodic 
functions. The question is vastly complicated by the absence 
of the numerical element which plays so important a part in 
the lifeiess world. Among the chemical elements we can 
exhibit certain important relations, such as specific gravities, 
malleabilities, ductilities, atomic volumes, manners and 
ranges of combining with oxygen, chlorine, or sulphur, &c., 
as reduced to numerical standards. 

A very important reason in favour of making the attempt 
is involved in the principle of continuity. We see Evolution 
extending from suns to microbia. In an analogous manner, 
-having seen Periodicity established in the inorganic elements 
and their natural compounds, the attempt to recognise this 
principle also in the living compounds of matter is at least 
not illegitimate. 

It will at once strike all persons whose memory or whose 
reading extends into the former half of the present century, 
that an attempt,—perhaps rather a group of attempts,—was 
made to exhibit the organic world arranged on the prin- 
ciples of recurrence, or, in other words, of periodicity. This 
though undoubtedly made, and that by men of great learning, 
was trammelled by a variety of baseless assumptions, and still 
more by its open and avowed contempt for all considerations 
save those drawn from outwardly visible structure. Hence 
whatever evidence or guidance might have been reaped from 
physiological or from embryological considerations, and in 
great part from morphology also, was necessarily wanting. 

Thus it may, we think, fairly be submitted that the 
principle of organic periodicity per se is not absolutely and 
for ever discredited by the admitted failures of MacLeay, 
Swainson, and their colleagues. 

As a preliminary it will, at least, be useful to examine 
whether the chemical elements of which living bodies are 
composed hold any well-marked position in the Periodic 
classification ? 

The reply is in the affirmative. If we look at the table 
given, ¢.g., in Mr. Muir’s “ Treatise on the Principles of 
Chemistry ” (p. 225), we see that among the twelve series 
there given these elements are present in the rst, 2nd, 3rd, 
4th, 5th, and 7th only. In the 7th one only of these ele- 
ments (iodine) is present, and in the 5th three: copper, zinc, 
and bromine. Now of these four elements, copper, though, 
widely disseminated among plants, and met with in a few 
animals, occurs in small quantities only, and its especial 
function is in most cases still a matter of doubt. Zinc is 
much rarer, whilst iodine and bromine are chiefly confined 
X2 
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to marine, or at least aquatic, forms of life. On the other 
hand, the only element which rank in the first series, 
hydrogen, is essential to all living beings; so are three at 
least of the second series: carbon, nitrogen, and oxygen ; 
whilst fluorine, which also belongs to this series, is met 
with in the skeletons of all the higher animals. All the 
elements of the third series, to wit sodium, magnesium, 
aluminium (rarely), silicon, phosphorus, sulphur, and chlorine, 
enter into the structure of organisms. In the fourth series 
are the important elements of potassium and calcium, man- 
ganese, very widely present in plants, iron, and nickel, 
which, though it has not yet been demonstrated as present 
in any plant or animal, yet plays an important part in the 
pseudo-organisms produced by M. G. Fournier and by 
MM. Monnier and Vogt. 

On the other hand, none of the elements forming the 6th, 
8th, gth, roth, rith, and 12th series of the classification 
enter into organic beings. 

The first reply to any considerations founded upon this 
fact is that the “ organic elements ” above enumerated are 
merely a synonym for the commoner elements. Were 
baryta, for instance, as plentiful as lime, it also might be 
found in the tissues of plants and animals. At the same 
time it must be remembered that in the experiments of MM. 
Monnier and Vogt barium and strontium saccharates, un- 
like the corresponding calcium salt, did not lend themselves 
to the production of organic forms. It may be said that 
barium is highly poisonous. True, but strontium is not. The 
questfon further remains whether it is a mere matter of acci- 
dent that the commoner elements, those holding the posi- 
tions first mentioned, should exclusively enter into the 
structure of plants and animals? Perhaps those elements 
whoseatomic weights are above that of iron (=56) havetaken 
a line of development which withdraws them from the play 
of those agencies which constitute life. If we look at the 
series of atomic weights we find that all the elements from 
carbon onwards to calcium, having respectively the atomic 
weights 12, 14, 16, 19, 23, 24, 27, 28, 31, 32, 35°5, 39) 40, are 
organisable, if we may use the term. Below this group we 
have only hydrogen (= 1), and above it merely manganese 
(55), iron (56), copper (63), zinc (65), bromine (80), and 
iodine (127). So that of the twenty organisable elements 
thirteen, or in round numbers two-thirds, have atomic 
weights situate between 12 and 40. This fact surely indi- 
cates that with higher atomic weights organisation becomes 
more difficult. 
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VII. THE INTER-RELATIONS OF THE SENSES. 


(F we consider that the senses of man and of the ver- 
tebrate animals generally * are merely modifications of 
the common reaction to impressions from without, we 

may sometimes wonder that they are as isolated as we 
actually find them. It might be expected that any stimulus 
affecting one of the sense-organs would frequently have an 
influence upon some other also, each organ duly recording 
theimpression made in its own language. We might even expect 
that in certain cases one sense-organ would vicariously per- 
form the duties of another. Facts pointing in this direction, 
however, are rare, obscure, and not always well authenti- 
cated. We hear, indeed, of mesmeric subjects receiving 
light impressions, and even being able to distinguish objects 
by means of the skin of the forehead, the tips of the fingers, 
or of the nose, &c. But such phenomena, even if established, 
are of doubtful interpretation. 

The relations between the senses of smell and taste are 
much more intimate than those between that of touch and 
any of the other four. It is even questioned whether either 
scent or taste can exist in anything more than a rudimentary 
form independently of the other. We know a lady who, as 
far as we can rightly interpret her very untechnical language, 
smells, or at least recognises, odours more with the root of 
the tongue and the palate than with the nose. She is very 
susceptible to all manner of scents, pleasant or offensive, 
and is always the first of her family to raise the alarm if 
there has been a slight escape of gas, if a candle has been 
blown out, if the chimney smokes, or if the cook is indulging 
in the preparation of acroleine. But to use her own expres- 
sion, she “‘ breathes ’’ rather than smells the odour. Here, 
then, we have at least an approximation to vicarious action, 
—the posterior end of the tongue doing duty for the nose. 

A curious fa¢t is that the two allied senses in question, 
specially related as they are to that impulse which in its 
twin forms is the cause of nearly the sum total of animal 
activity, sometimes give each other the lie. Thus the nose 
tells us that the durrian fruit is loathsome and repugnant as 


* Our knowledge of the senses of the invertebrate animals is very rudimentary. 
We know not even their number, much less to what extent they have been 
differentiated from each other, 
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carrion,—warns us, in fact, by no means to eat it. But the 
tongue, if once we venture on the experiment, pronounces it 
delicious. On the contrary, the nose detects a faint but 
attraClive fruit aroma in the infusion of even chamomile, or 
even sometimes in that of gentian, liquids which the tongue 
rejects with abhorrence.* 

The two remaining senses seem at first glance essentially 
distinct and having no relations. True, both take cognizance 
of vibrations, the one relatively slow as the other very rapid. 
But, as a rule, they neither supplement each other, nor does 
an impression made upon the organ of the one call forth 
any reaction in the other. Exceptional cases, however, 
occur, and to these we wish to direct attention. Certain 
persons, namely, on hearing a given sound, or class of 
sounds, assert that they perceive at the same time or are 
conscious of certain colour-sensations corresponding to and 
varying with the sound heard. 

Two observations must here be made. The only evidence 
we have of the phenomenon in question is the assertion of 
the person under observation. If he merely fancies that he 
experiences colour-sensations in connection with sounds,— 
if the phenomenon is due to some early association, or if 
he is simply amusing himself at our expense, we have no 
means for his detection. 

The second preliminary point is that we have no instance 
on record of a converse association. No one, as far as we 
have been able to trace, on seeing a colour has heard, or 
fancied he heard or experienced any corresponding sound- 
sensation. Sound, it would seem, to some persons at least, 
suggests colour, but colour does not suggest sound. 

The first notice of this subjeét appeared as far back as 
1873, when Dr. Niissbaumer contributed to a Vienna 
medical paper an essay on ‘‘ The Subjective Sensations 
of Colouss Produced by the Objective Impression of the 
Hearing.” The subject has since been studied by Bleuler 
and Lehmann in Germany, by Pedrono and De Roches in 
France, and by Velardi, Berti, Bareggi, Quaglimo, Lussana, 
Grazzi, and Ughetti in Italy. The evidence collected by 
these observers, however, can scarcely be said to agree 
beyond the fundamental point that sounds heard suggest 
or call up the impression of colour. 

M. Pedrono’s subject perceives a different coloured sen- 
sation for each musical note; but he is unable to define the 


* The toleration of and even liking for bitters is a symptom of decaying 
vigour, individual or racial, 
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colours distinétly. Two neighbouring notes seem to him 
almost identical. The highest notes are, for him, ac- 
companied with brilliant colours, and the low notes with 
sombre colours.—(See ‘‘ Annales d’Oculistique,” Nov. and 
Dec., 1882.) 

In a perfect chord the three notes, if they vibrate 
absolutely together, produce the impression of one and the 
same colour, resulting from the three harmonious notes. 
The chord of fa major produces a yellow colour and that of 
la minor-a violet. In a discord some of the notes seem to 
detach themselves with their especial colour to a small 
distance from the other colours. 

The key does not seem to have any action on the pro- 
duction of the chromatic sensation. We find no relation 
between the colours called up by major keys and by the cor- 
responding minor keys. If we transpose a piece of music 
from one key to another, the tint is more brilliant if we pass 
to higher tones, but more sombre in the reverse case. 

One and the same piece of music played upon different 
instruments presents different colours. Thus the Breton 
air, Au Hollaika, played on a tenor saxophone or a har- 
monium is yellow; it is red on a clarionet and blue on a 

iano. 

: Every noise (as distinguished from musical sounds) pro- 
duces a chromatic perception, but the colours are sombre, 
generally grey. The more intense the sound, the more the 
colour sensation is accentuated. A very dull sound, like, 
for instance, that of a cannon at a great distance, provokes 


‘merely a luminous sensation without colour. When the 


noise becomes hissing, and more and more acute, the cor- 
responding sensation turns to a red, passing through yellow, 
grey, and blue. 

The intensity of a sound makes the colour more definite. 
When the sound is feeble, the colour seems to experience 
oscillatory movements like those of the air. When the 
sound becomes clear and distinét, the colour also becomes 
uniform and well characterised. 

Words pronounced in conversation call up a colour-sen- 
sation which depends solely on the timbre of the voice. The 
intensity of this sensation is not due to the consonants, 
which, when pronounced separately, excite a chromatic 
sensation scarcely appreciable, but to the vowels. The 
vessels « and e (pronounced, of course, as in Italian, 
German, &c.), are accompanied by the most brilliant 
colours ; 0% (00) produces the darkest colour, a and o inter- 
mediate colours. The diphthongs are accompanied with a 
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chromatic impression occupying an intermediate position 
between the impressions produced by the component vowels. 

Voices appear variously coldured, according to their 
timbre; the subject observed a recognised yellow, red, 
green, and blue voices. Blue voices are the most common 
and green the rarest. 

The observations by Signor Ughetti, as published in ‘‘ La 
Natura” of 1884, are more precise. His observations have 
been made upon a physician, Dr. Z., a man of about 40 
years of age. This gentleman, when a student, noticed, to 
his no small surprise, that for him @ was black, e¢ yellow, 
t red, o white, and w (in Italian, oo in English) coffee 
coloured. Since that time his chromatic impressions have 
not varied, and he declares that it is impossible for him to 
change them by any act of the imagination. The simple 
utterance of the vowel ¢ (Italian), calls up in his brain the 
same notion as the word “ yellow.” 

In conversation Dr. Z., unlike M. Pedrono’s subject, can- 
not distinguish the colour belonging to each vowel on account 
of the rapid succession of the words. It is different, how- 
ever, when the same vowel occurs repeatedly in any word. 
Thus, for him ballata is black, horoscope white, neve yellow, 
lint red, mat black and red. His chromo-acoustic gamut, if 
we may use the expression, comprises white, black, red, 
orange, and yeliow, but neither green nor blue. 

Dr. Z., like Pedrono’s subject, ascribes a specific colour 
to the sound of each instrument. To him the sound of the 
flute is always red, ranging from a dark red in the lower 
notes to a light red in the upper. Yellow predominates in 
the clarionet, the guitar and the trumpet are gold-yellow, 
and the piano white ! 

One of the sounds which produce upon him the best 
defined effects is the whistle of a steamer on setting out. 
Its sharp metallic clangour varies from a dark red to a light 
red, according to its degree of acuteness, so that he is in the 
habit of saying that the whistle of one ship is redder than 
that of another. Locomotive whistles which have more 
varied modulations pass from red to white. 

Berti’s subject has different sensations from those of Dr. Z. 
With him u (00) is not coffee-coloured. but dark blue, and e 
grey instead of orange. 

Among 596 persons questioned by Bleuller and Lehmann, 
in Germany 75 answered invariably that a was black, o white, 
and i red. 

Lussance reports that two brothers, students at Padua, 
saw deep voices as black and high ones as red. 
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A French journal, ‘‘ L’Intermediare des Chercheurs et des 
Curieux” for June 25th and September 25th of last year, 
gives an instance of two ladies who ascribed colours to 
sounds, but differed in almost every particular. 

On looking over these details we find complication and 
contradiction. If a physicist had been asked as to a probable 
connection between sounds and colours he would probably 
have suggested that each note of the gamut would correspond 
to one of the spectral colours, whilst noise, as distinét from 
sound, would suggest browns, olives, blacks, and other im- 
pure colours. But of such a regularity we find nothing. 
The chromatic sensations called up by any sound seem to be 
influenced— 


a. By the speciality of the instrument producing such 
sound. 

b. By its pitch, as high or low. 

c. By its place in the gamut, according, at least, to M. 
Pedrono’s subject. 


We have thus at least three distinct factors, and even if 
all the subjects agreed in their indications we should have 
no little difficulty in reducing the phenomena under any 
regular law. 

The most important question is whether we have to do 
here with a capricious idiosyncracy which may take different 
forms in different persons, or with a reversion to an ancestral 
stage in which the senses of hearing and sight were less 
sharply differentiated than at present. 

The persons who experience these chromatic impressions 
should be more exhaustively examined. Above all inquiries 
are needed on the possible occurrence of the converse case, 
—the suggestion of sounds by colours, as well on the possible 
suggestion of sounds and colours by odours and flavours, or 
reciprocally. 


\ 
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VIII. THE ORIGIN AND PRODUCTION OF 
DOUBLE MONSTROSITIES. 


HE problem as to the origin of such monstrosities has 
been formerly attacked in a somewhat a priori manner 
by the aid of two antagonistic theories of fission and 

of coalescence. Recent advances in the study of normal 
development, as well as experiments on the artificial pro- 
duction of monstrosities by pressure, and the unsymmetrical 
application of heat, have shown that the question was 
formerly inaccurately put. Dr. L. Gerlach has recently 
thrown a new light on this subject in a treatise on the origin 
of twin monstrosities among the higher vertebrates. He 
shows that such a phenomenon as the coalescence of two 
mature ova does not occur, and that the malformation 
extends back to the earliest time of the development of the 
embryo. Hence the question to be put is: do we first 
perceive, in double monstrosities, the initial stages of a 
single individual or of two ? 

The existence of two aree pellucide and of two separate 
vitelline membranes upon a single yolk may be distin@ly 
observed in birds, but not in mammals. In these cases 
there may be, if not a coalescence of two preformed embryos, 
at any rate a confluence during their formation. Where 
there is only one area pellucida, there may be developed 
within it one primary stripe or two; if two, they may either 
be developed distinétly from each other, thus producing 
twins, or they may interfere with each other, and thus 
eventuate in double monstrosities. Even a single primitive 
stripe may become bifurcated, and thus produce a double 
monstrosity, in which the anterior extremity is doubled, but 
the posterior single. 

The origin of such anteriorly doubled monstrosities was 
examined by the author in two decided and three approximate 
cases. The surface of afresh hen’s egg was coated over 
with varnish, except a V-shaped part, at an equal distance 
from the blunt and the pointed end at right angles to a line 
connecting both. The access of air was thus limited to this 
spot. The egg was let remain in such a position that the 
free spot remained turned upwards. ‘Thus probably the 
incipient primary stripe lies in the longitudinal dire¢tion of 
the V. The author was led to this process by the con- 
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sideration that all development depends on the growth and 
multiplication of cells, for which process the access of 
oxygen is absolutely necessary. ‘Therefore, by limiting the 
admission of oxygen to certain lines, the development in its 
first stages could be forced in a certain direction. 

Of 60 eggs thus treated, two, after remaining from three 
to six days in the incubator, exhibited a decided anterior 
duplication of the embryo, three a striking expansion of the 
anterior end with an indication of division; two, an ex- 
pansion without any such indication, and some various 
other anomalies. 
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ANALYSES OF BOOKS, 


Special Creation and Evolution. An Exposition of the Opening 
Chapters of Mr. Herbert Spencer’s “ Principles of Biology,” 
Part III. By Constance. C. W. Napen. Birmingham: 
Cornish Bros. 


THE substance of this treatise was read in January of the present 
year before the ‘“ Sociological Section” of the Birmingham 
Natural History and Microscopical Society. All thoughtful 
readers must agree that it presents a masterly analysis of the teach- 
ings of Mr. Herbert Spencer concerning the great question of 
Evolution. It may be well to point out the fundamental differ- 
ence in Mr. Spencer's point of view from that of Buffon, Lamarck, 
Oken, and the two Darwins. This difference is none the less 
capital, although the conclusion reached is substantially the 
same. 

Charles Darwin—we use his name as a general expression for 
an entire school, including his forerunners, his coadjutors, and 
his followers—attacks the problem a posteriori, as a naturalist, 
from a minute survey of the phenomena of animal and vegetal 
life. These phenomena he finds inconsistent with the hypothesis 
of special—or, as it is otherwise called, mechanical or contract- 
creation—and to be explained only on the hypothesis of gradual 
development from sonie pristine form or forms of life. 

Mr. Spencer, on the other hand, as a philosopher, takes up the 
question from the a priori side. He shows that the hypothesis 
of special creation involves difficulties, intelleCtual and even 
moral, which amount even to unthinkableness, but which con- 
versely all become powerful arguments in favour of Evolution. 

It is utterly idle, or rather much worse than idle, to inquire 
which of these two ways of approaching the subject is the more 


effectual, and consequently whether Darwin or Spencer has had . 


the greater share in the great mental revolution of the nineteenth 
century. The two methods mutually complement and confirm 
each other. Darwin and Spencer may be likened to two allied 
generals who arrive simultaneously by different routes, and fall 
upon the enemy the one in front and the other inthe rear. ‘This 
illustration, however, in one respect falls short of the reality of 
the case. We have no reason to believe that Spencer and 
Darwin were working in concert, or that either was at all influ- 
enced by the results of the other. 
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Mr. Spencer's objections to the hypothesis of Special Creation, 
as here suinmarised, are: the improbability of that idea being 
true as a consequence of the very fact of its earliness. We know 
that the traditional conceptions of pristine man concerning 
earth, air, and sea, and all that is therein, were false—absurdly 
false. There is, therefore, a strong antecedent probability that 
the hypothesis of Special Creation, formulated at the same time, 
must be of the same character. 

Mr. Spencer’s second objection is a development of the first. 
‘‘ The Special Creation hypothesis belongs not only to an order 
of mistaken and decaying beliefs, but to a special genus of that 
order.” It is one of the cases where primitive man interprets 
nature in terms of his own consciousness. For him “ there is 
no law of nature to be fulfilled or violated ; no physical sequence 
to be maintained or set aside ; and consequently there can be no 
such thing as miracle, or as what we profanely term ‘ Divine 
interference.’”’ The author rightly pronounces it strange and 
inconsistent that ‘the dogma of Special Creation is retained by 
men who would smile at the similar dogma of the dependence of 
sunrise on a direct act of volition.” 

The third objection is the utter absence of the slightest 
approach to evidence in favour of Special Creation. No one has 
seen an animal or a plant originating in any way save by propa- 
gation of its like. Some persons affect to disbelieve evolution 
because they have never seen an ape develop into a man, ora 
man revert to an ape,—changes, by the way, which Evolution 
in nowise supposes or requires. But how much the more, then, 
should they reject Special Creation ! 

The fourth difficulty, as Miss Naden-well remarks, renders all 
other arguments superfluous. All savants, all thinkers must 
agree that a working hypothesis must be thinkable and intel- 
ligible. But the Special Creation hypothesis is not thinkable. 
It introduces a mode of action ‘‘ which does not resemble any 
mode of action with which we are acquainted ; which is not a 
vera causa.” Are we to suppose animals condensing out of the 
air or the water, or sprouting up out of the earth? We may 
here note how much of the so-called Scriptural objection to the 
Evolutionist hypothesis is due not to the Mosaic record, but to 
the glosses of the artists and the poets. A heavy responsibility 
in this respect rests upon John Milton. We can scarcely help 
thinking that our modern conceptions of the origin of the animal 
world would have been clearer and more rational if the ‘‘ Paradise 
Lost ’”’ had never been written. 

Mr. Spencer’s fifth argument is from analogy. Taking up 
Paley’s illustration of the watch picked up on a heath, from which 
the finder is supposed to infer the existence of a watchmaker, he 
replies : yes, ‘‘ but if we found a bird we should infer that it had 
been hatched; if we picked up a baby, that it had been born. . . 
Now an organic species evidently presents greater affinity with 
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an organic individual than with an artificia product; conse- 
quently we are justified in inferring a priori that the species, like 
the individual, has been born rather than made.” 

It may here be suggested that the supposed finder of the watch 
would not infer the existence of the watchmaker unless he had 
previous knowledge of the existence of watchmakers, or of 
makers, at least, of some other machines. It is recorded that 
in the last century a Highland lassie, going to service in the 
house of a Lowland laird, saw for the first time in her life a 
clock. On the second or third day, she exclaimed: ‘ Well, 
since I have been here nobody has given that creature anything to 
eat.” This poor girl, and even Mrs. Beecher-Stowe’s Topsy, in 
“Uncle Tom’s Cabin,” who “’spects she’d grow’d,” were, 
perhaps, more capable of biological conceptions and less mecha- 
nical than the man who is supposed to find the watch. 

It is commonly urged by anti-evolutionists that during histo- 
rical ages no essential change has been observed in any animal 
or vegetable species. Mr. Spencer replies that, in like manner, 
‘‘an intelligent ephemeron, perceiving no apparent change of 
structure in human beings during the few hours over which his 
observation extended, would probably infer that each man and 
woman had been separately created, and had, from the outset, 
possessed all the characters then visible.” 

This supposition is illustrated by a very curious fact, appo- 
sitely quoted from Mr. Powell’s “ Report to the Smithsonian 
Institution,” that some of the Aboriginal races of North America 
are exercised by the question: ‘“ Do the trees grow or were they 
separately created? That the grass grows they admit, but their 
orthodox philosophers stoutly assert that the forest pines and the 
great Sequoias were created as they are.”* There are two con- 
siderations which anti-evolutionists would do well to bear in 
mind, although they belong tothe @ posteriori rather than to the 
a priori argument :—Only a very few animal or vegetable species 
have been observed with sufficient closeness to detect any incipi- 
ent changes, and even in the most favourable cases this observa- 
tion does not extend over a longer time than 5000 years ; secondly, 
if so-called species have not changed within the historical period 
neither have the races or breeds of certain species. If the sup- 
posed permanence proves in the one case individual distinct 
creation, it must in the other also. The anti-evolutionist con- 
tention to which we refer was we believe first raised by the 
French expedition to Egypt under the first Napoleon, and it is 
generally spoken of as the “Egyptian” argument. It hovers to 
this day, before the eyes of the French Academy of Sciences,— 
a survival of Egyptian darkness. 

Miss Naden may be congratulated on the manner in which she 
has presented Mr. Spencer’s argument to her hearers, 


* It does not appear whether this quotation is made by Mr. Spencer or by 
Miss Naden. 
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The Sun; a Familiar Description of his Phenomena. By the 
Rev. W. Wess, M.A., F.R.A.S. London: Longmans, 
Green, and Co. 


Tue author of this little treatise claims for Astronomy the first 
and highest position of all the sciences—a point on which there 
is room for difference of opinion. He divides Astronomy into a 
theoretical branch, an observational, and a descriptive, the last 
of which alone admits of being popularised. He confines him- 
self, further, for the present, to a description of one of the 
heavenly bodies, that which in every way most concerns man— 
the Sun. He raises even the somewhat naive question, ‘* What 
should we do without him?” To this query the answer is easy: 
we should either have never existed at all, or should have been 
creatures of which we can frame not the remotest conception. 

The author takes up the questions as to the nature, the mate- 
rial, the size, and distance of the Sun. In explanation of the 
latter point he gives a very clear account of the manner in which 
transits of Venus are employed for the determination of our 
distance from the Sun. In speaking of the Sun’s magnitude he 
refers to its apparent increase when near the horizon, and gives 
the doubtful explanation of this illusion that both it and the 
Moon look very large in that position, ‘‘ because we think that 
they ought to appear much smaller at a supposed greater 
distance.” 

The Sun-spots next engage the author’s attention. After 
describing their appearance and their periodicity, he concludes 
that they are probably openings in the photosphere through which 
we look down upon something at a lower level. 

As concerns the influence, real or supposed, of the Sun-spots 
upon a number of terrestrial phenomena, Mr. Webb observes a 
possibly judicious silence. The temperature of the Sun is also 
left, in view of the discrepant results of observers and calcu- 
lators, an open question. 

We come next to an account of the recent spectroscopic re- 
searches on the Sun’s constitution, of the chromosphere, the 
zodiacal light, and of the Sun’s relation to electrical—and espe- 
cially to magnetic—phenomena. 

It will be seen throughout that the author dea's merely with 
what may be regarded as fairly established, avoiding the regions 
of doubtful speculation. Within these boundaries he has given 
to the public an accurate, clear, and readable guide to one of the 
most important departments of Astronomy. 
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An Analysis of the Principles of Economics. Part I. By 
Patrick GeppEs. London and Edinburgh: Williams and 
Norgate. 


THE substance of this treatise is a memoir read before the 
Royal Society of Edinburgh, on March 17th, April 17th, and 
July 7th, last year. The contents, as will be anticipated by all 
who are acquainted with the author’s antecedents, differ most 
favourably from the productions of the normal British econo- 
mists. Of this class of men it may truly be said that, with the 
exception of the lamented Prof. Jevons, they are chiefly distin- 
guished by their ignorance of, and often contempt for, every 
science, save their own body of do¢trine. 

The question must arise, In what light must political economy 
be considered ? We should be apt to regard it as a fragmentary 
portion of Sociology, just as would be, e.g., the physiology of 
respiration or of digestion if studied apart from, and in neglect 
of, general physiology. Mr. Geddes, however, advances a dif- 
ferent view, for which much may be said, viz., thatit is a “ crude 
science, standing to Sociology much as the Psychology of the 
last century to that now in process of evolution.” In its ulti- 
mate results this way of regarding economics differs little from 
our own, since both alike refuse to it the rank of a definitive body 
of doctrine. 

Mr. Geddes warns his readers against two errors, formidable 
in all sciences which bear directly upon man, and here perhaps 
most formidable of all. One of these aberrations is that ‘ theo- 
retic conceptions are subtly, almost inextricably, interwoven with 
practical considerations.” 

The first aim of the work before us is the disentangling of this 
confusion, or, in the author’s own words, ‘‘ to distinguish doctrine 
from practice, to separate principle from precept, and to construct 
Science apart from Art.” 

The second error—still more difficult of elimination—is the 
introduction of extra-scientific conceptions and methods. 

The “ notorious discord and sterility of modern economics ”* 
has now to be explained. For this unsatisfactory state of things 
the author propounds two valid reasons:—The applications of 
the various sciences to the elaboration of this discipline has not 
been systematic or co-ordinated, and, when and where attempted, 
such applications have been imperfect or faulty. As instances, 
it can scarcely be assumed that “ material wealth,” “ intrinsic 
value,” &c., can be rightly discussed in neglect of the funda- 
mental principles of modern physics. Yet “in the outset of 
almost every economic treatise ” this vain attempt is made. 


* INGRAM, On Present Position of Political Economy. 
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The like is the case with the ideas of ‘ competition ” and 
‘‘co-operation.” These are manifestly biological conceptions ; 
yet our normal professor of economics still treats these points 
without reference to the “ general conceptions of struggle for 
existence, functional differentiation and change, polymorphism, 
and the like, of which they are really special cases.” This, 
surely, is undeniable by anyone who knows what the author is 
really discussing. 

But we have to go with him a step further. The normal 
economists interweave in their systems obsolete theories on 
man’s mental and moral nature, quite out of harmony with any 
school of Psychology now existing. In like manner they indulge 
in views on the origin and structure of society which savour 
rather of the “ Contrat Social” than of any scientific results on 
these subjects. 

Mr. Geddes then argues that the student of economics should 
prepare himself for his task by a preliminary study of the 
sciences—Mathematics, Physics, Biology, Psychology. He is 
not called upon to become a specialist or a discoverer in any of 
these sciences, but merely to acquire a rudimentary, but clear 
and accurate, insight into their principles and their methods. 

In the application of these preliminary sciences to Economics 
we find mention of two errors to which the author gives the 
names of ‘ Materialism ” and ‘“‘ Transcendentalism,” using these 
terms in somewhat novel sense. Under “ Materialism” he 
ranks the intrusion of each science upon the domain of its 
ascending successors, whilst ‘‘ Transcendentalism ” is the con- 
verse attempt to make any one science do duty for those which 
underlie it. Terms are certainly wanting for the errors which 
Mr. Geddes points out, but we fear that the public will confound 
the proposed connotations of these words with those sanctioned 
by convention. 

The author then proceeds to expound in succession the phy- 
sical, the biological, and the psychological principles of Econo- 
mics, giving as an appendix to each a practical application. 
As an instance of the analysis to which he submits the common 
platitudes of economic “ science,’ we may instance the manner 
in which he discusses the oft-quoted saying of Bastiat, that ‘“‘a 
value does not reside in the commodities themselves, and is no 
more to be found in a loaf of bread than in a diamond, the water, 
or the air,” but merely, according to him, in its purchasing 
power. Mr. Geddes, on the contrary, shows that loaf and 
diamond have, (1) a mathematical value, z.¢., they are exchange- 
able in a certain ratio ; (2)-a physical value, 7.¢., they contain as 
combustibles a certain number of units of potential energy ; 
(3) a physiological value, z.e., the loaf is capable of maintaining 
an average adult for a certain definite time, whilst the diamond 
possesses a definite power of sensory stimulus ; (4) a psycholo- 
logical value, i.¢., a subjective aspect relating to human wants 
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or desires; and (5) a sociological value, which they acquire as 
property. at 

The author sunis up this -first part of his work by showing 
that the physical analysis leads to the exposition of the mecha- 
nical aspect of society, to the re-organisation of the theory of 
production and consumption, culminating in the generalisation 
of the synergy of the race. The biological discussion sketches 
‘the higher aspects of the same phenomena, defines production, 
and discusses the relation of organism to environment and 
function, the definition of production being obtained in terms of 
maintenance and evolution.” The psychological analysis shows 
that certain subjects hitherto ignored by economists are yet 
necessary and integral parts of the subject. 

We shall look forward with eagerness to the completion of 
this work, which will, we believe, relieve political economy from 
the double charge of dismalness and unfruitfulness. Its rege- 
neration, as it will be seen, depends in no small measure upon 
the author’s judicious application of the principles of Evolution 
which are fast transforming all the higher sciences. 





Gelly-Fish, Star-Fish, and Sea-Urchins ; being a Research on 
Primitive Nervous Systems. By G. J. Romanes, F.R.S. 
London: Kegan Paul, Trench, and Co. 


Tuis work is substantially an investigation into the nervous 
system in its earliest and simplest forms, manifested in the 
species above mentioned. The author’s original intention was 
to furnish a monograph of the morphology and physiology of the 
Meduse@ and Echinodermata, but finding such a task incompatible 
with the limits of a volume of the “ International Scientific 
~ Series” he has given merely an account of his own researches 
in this direction. This account will be found both interesting 
and important. 

Incidentally, in his introduction Mr. Romanes deals with two 
of the cavils now urged againt the organic sciences by esthetics 
and sentimentalists. We are aware that against these gainsayers 
some eminent authorities recommend and practise a policy of 
‘“‘ masterly inactivity.” But here, as elsewhere, that policy has 
been found fraught with deadly peril. To those who hold that 
the analysis of Science withdraws from the face of creations a 
veil of enchantment he replies that ‘‘ our human nature is not so 
much out of joint that the rational desire to know is incompatible 
with the emotional impulse to admire.” From his own experi- 
ence he can testify that his ‘‘ admiration of the extreme beauty 
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of these animals has been greatly enhanced by the continuous 
and close observation which his experiments required.” 

A few words are then written in justification of science as against 
those worst abortions of a neuropathic age known as Bestiarians, 
Zoophilists, Humanasters, &c. These worthies hold, for some 
reason incomprehensible to all but themselves, that whilst the 
infliction of pain and death upon animals for other purposes is 
justifiable, yet if in pursuit of knowledge it is a “ horrible sin.” To 
the stale Old Bailey quibble that ‘two blacks do not make a 
white ” we reply that in the laboratory they occasionally do, and 
that even when they do not it has long been held ridiculous for 
the kettle to stand forth and denounce the pot. 

In his first chapter the author gives a brief description of those 
features in the anatomy of the Medus@ which are necessary for 
an understanding of his researches. He calls especial attention 
to these animals as displaying in the cover of their manubrium 
and in the lining of the umbrella true contractile tissue. We 
have, in other words, here the first appearance of muscular fibre. 
The same thing may, according to the author’s investigations, be 
said of nerve-tissue, though so eminent an authority as Professor 
Huxley declared in his ‘ Classification of Animals ” that “ no 
nervous system has yet been discovered in any of these animals.” 
Mr. Romanes insists on the characteristic necessary for distin- 
guishing muscle from nerve. A stimulus, namely, applied to a 
nerveless muscle can only pass through the muscle by occasioning 
a visible wave of contraction. A nerve, on the contrary, conveys 
any stimulus without any visible movement or change of shape. 

In the next chapter we find an account of the author’s funda- 
mental experiments. The results he himself summarises as 
follows :—In the naked-eyed Meduse the removal of the extreme 
periphery of the animal causes instantaneous, complete, and 
permanent paralysis of the locomotor system. In the genus 
Sarsia, indeed, the principal locomotor centres are the marginal 
bodies, though every minutest portion of the spaces of the margin 
between the tentacles has the property of setting up locomotive 
impulses. 

Among the covered-eyed Medus@ the margin is, indeed, the 
principal, but not, as in the former group, the exclusive seat of 
spontaneity. Hence, though the removal of the margin destroys 
the spontaneity of the creature for a time, yet the paralysis thus 
produced is seldom permanent. 

Even after the removal of their locomotor centres all the 
Meduse respond to mechanical, chemical, luminous, thermal, 
and electric stimulation. The sense of sight is demonstrably 
present, ¢.g.,in Sarsia. The marginal bodies subserve the visual 
function, but the author prudently declines to assert that they are 
so fully specialised as sight organs as to be incapable of minis- 
tering simultaneously to any other sense. The ultra-red heat- 
rays were not found to have any effect upon these visual organs, 
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no more than the ultra-violet. All the luminous rays of the. 
spectrum affected these animals when employed separately, and 
no difference was recognised between the action of direct sun- 
light, diffused daylight, and light polarised by reflection. 

The study of electrical stimulation leads the author to some 
interesting conclusions. We refer here to the “summation of 

‘ stimuli,”"—a most important physiological principle. If any 
single stimulus, natural or artificial, is given to the excitable 
tissues of a jelly-fish, “a short period,—the so-called period of 
latency,—elapses, and the animal gives a single weak contraction. 
If as soon as the tissue has relaxed the stimulation is repeated, 
the period of latency becomes shorter and the contraction 
stronger. . . . And soon up to nine or ten times, when the 
period of latency is reduced to the minimum and the force of the 
contraction is raised to its maximum.” Thus successive excita- 
tions arouse the tissue to increased activity, and produce in it 
‘‘a state of greater expectancy.” Similar effeéts have been 
traced in the case of excitable plants, in the heart of the frog, 
and in the reflex action of the spinal cord. The author gives 
instances of this summation of stimuli in the organisation of the 
higher animals and in our own,—and others will at once occur 
to the reader. He thinks that even in the domain of psychology 
the action of this principle may be traced, whether in “the 


rhythmical waves of emotion: characteristic of grief,” or in the 


opposite case of the ludicrous. Thus we see from the excitable 
tissues of a plant up to the most complex of our psychological 
processes there is distinct social continuity. 

The experiments described in the next chapter on the “ Section 
of Covered-eyed Medusz” lead to a discussion of Mr. Herbert 
Spencer’s theory on the genesis of nerve-tissue. This theory is 
substantially that “incipient conductile tissues or rudimentary 
nerve-fibres are differentiated from the surrounding contractile 
tissues or homogeneous protoplasm by a process of integration 
which is due simply to use; so that just as water continually 
widens and deepens the channel through which it flows, so 
molecular or nervous waves of stimulation, by always flowing 
through the same tissue-tracts, tend ever more and more to exca- 
vate for themselves functionally differentiated lines of passage.” 

Mr. Romanes, in view of the proof that the nerve-plexus in 
question is composed of fully differentiated nerves, thinks that 
this hypothesis still holds as being the only one available, but 
that it ‘‘need not now be applied to the genesis of nerve-tissue 
out of comparatively undifferentiated contractile tissue, but rather 
to the increasing the functional activity of already well-differenti- 
ated nerve-tissue.” 

Passing over, as compelled by the limited space at our dis- 
posal, the chapters on the section of the naked-eyed Meduse, on 
co-ordination, natural rhythm, and artificial rhythm, we come to 
an investigation on the action of poisons. Here we find a 
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striking resemblance between the action of poisons on the Meduse 
and in the higher animals. 

Fresh water appears to have a deadly influence upon the 
Meduse,—not so rapidly, however, as Professor Agassiz asserts. 
Nor is this influence due, as the same authority holds, to the 
mere difference of specific gravity, since fresh water is still fatal 
to these animals if its specific gravity is raised to that of sea- 
water by the addition of neutral salts or of sugar. 

We must here, however, conclude. The interest of Mr. 
Romanes’ book lies not so much in the advancement of our 
knowledge of the Medusa, considered by themselves, as in the 
light thrown on the origin and development of the nervous system 
in general. As such it is for the naturalist most instructive 
reading, to whom it will not fail to suggest further trains of 


research, 








An Elementary Treatise on Dynamics, containing Applications to 
Thermodynamics, with numerous Examples. By B. WILLIAM- 
son, M.A., F.R.S., and F. A. Tarteton, LL.D. London: 


Longmans, Green, and Co. 


In this very thorough-going treatise the authors discuss in suc- 
cession velocity, acceleration, the laws of motion, rectilinear and 
parabolic, friction, momentum, action and reaction, impact and 
collision, circular motion, including harmonic motion, centrifugal 
force and motion in a vertical circle, work and energy, central 
forces, constrained motion and resisting medium, motion of a 
rigid body parallel to a fixed plane, motion of a rigid body in 
general, small oscillations, dynamical principles and application 
of the theory of energy to thermodynamics. To readers who are 
not mathematicians this work will prove simply unintelligible, 
whilst the student acquainted with the differential calculus will 
find it an excellent, and we think a sufficient, guide in the study 
of dynamics. Although there are examples in abundance we are 
glad not to find a list of questions set, &c., at such and such an 


examination. 

















302 Analyses of Books. 


Supplement to a Treatise on Gold and Silver. To show a Chief 
Cause of Present Depression in Trade and Shrinkage in 


Value of all Produce and Property. By GrorGE O’BRIEN. | 


Dedicated to the Right Hon. W. Ewart Gladstone, M.P. 
London: “ Mining Journal” Office. 


Tuis pamphlet is an important supplement to a treatise by the 
same author which we had the pleasure of noticing in our issue 
for February. There prevails an opinion among economists that 
the recent fall in the value of silver as compared with that of 

- gold is due to an excess in the supply of the former. Nothing 
can be more wide of the truth. The “ plethora of silver,” so 
much complained of in certain quarters, is chiefly due to its 
demonetisation in Germany, and to a greater or less extent in 
other countries. Hence a considerable quantity of silver has 
been thrown upon the market, with the natural result of reducing 
its value. Whether this-demonetisation was undertaken in some 
quarters in the hope of damaging British interests, is a question 
which we must leave to be discussed by our political contem- 
poraries. 

Our task is rather to follow Mr. O’Brien’s brief and conclusive 
demonstration that the yield of silver, like that of gold, is by no 
means unlimited, and that most of the known sources of supply 
are approaching exhaustion. 

The author first calls attention to the curious fact that silver 
mainly belongs to the American continent, and there only to the 
great mountain-chain known in its Southern portion as the 
Andes. In Europe, Asia, Africa, and Australia it is not now, 
and apparently has not for ages been, found in any quantity likely 
to affect the market. What were the sources which in the days 
of Solomon made this metal “as stones ” at Jerusalem, and “ of 
no account,” we cannot say. Certain it is the silver mines of 
the eastern hemisphere had during the Christian era been very 
sparingly productive. Hence the supplies that flowed in from 
Mexico and Peru, during the reign of the Emperor Charles V., 
gave an impulse to commerce similar to that which in our time 
followed upon the opening up of the Californian and Australian 
gold deposits. 

Mr. O’Brien opens his review of the silver-yielding countries 
of America with Chili. This State, since 1835, has yielded silver 
to the value of more than 60 millions sterling, chiefly from the 
three districts of Arqueros, Chanarcillo, and Tres Puntas. All 
these t.iree are substantially abandoned from exhaustion. Cara- 
coles, on the frontiers of Bolivia, is not in a flourishing condi- 
tion. The Peruvian mines of Potosi and Cerro del Pasco are 
nearly exhausted. 

In Mexico and in certain of the United States, such as Nevada, 
Montana, Colorado, and Utah, much silver occurs. But in Mexico 
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the most productive deposits have during the three centuries 
of Spanish rule been discovered and ransacked. 

It is sometimes contended that the system of extracting the 
precious metal from its ores, as followed by the Spanish- 
American population, is very imperfect. This is a mistake. 
Humboldt, himself a pupil of the great Freiberg Mining School, 
came, after a very close investigation, to a different conclusion. 
European capitalists who have thought that, by the introduction 
of Cornish miners and Saxon smelters, they could open up a new 
epoch of prosperity, have repeatedly had to smart for their rash- 
ness. One especially unpleasant fact remains: if the wages and 
other outlay in each mining district in South America are com- 
pared with the quantity of fine silver realised, a loss of about 
50 per cent is perceptible! Thus the Spanish-American re- 
publics are being impoverished by this ruinous industry, and 
hence they perforce must cease to be importers of British manu- 
factures. In the United States wages are about three times 
higher than in Mexico and Peru, and if the process of silver 
mining proves to be a losing game we need not flatter ourselves 
that the shrewd Americans will carry it on long. 

All things considered, the author finds that the world’s annual 
yield of silver cannot be rated as higher than ten millions sterling 
annually, with no definite prospect of its increase. Hence, he 
argues that the re-monetisation of this metal is not so much ex- 
pedient as absolutely necessary in the present depressed state of 
trade. We wish our Government would venture on the experi- 
ment. 





Bulletin of the California Academy of Sciences. Nos. 2 and 3, 
January and February, 1885. San Francisco: G, Spaulding 
and Co. 


Tue former of these issues is devoted to a crystallographic study 
of Colemanite, a new borate of lime, discovered, it appears, by 
Mr. R. Neuschwander, and now under examination by the 
author, Mr. A. Wendell Jackson. We may be permitted to ask 
whether the term morphology is not here used in a somewhat 
unusual manner, as it is ordinarily taken to signify the structure 
of organised beings. The mineral in question very closely ap- 
proximates to datholite, but is yet a distin¢t species. 

Mr. J. T. Evans communicates a chemical examination of 
colemanite, pointing out its relations to pandermite and priceite, 
and he raises the question whether pandermite may not be an 
altered or derived form of colemanite ? 

In the second issue, Dr. H. H. Behr gives an account of three 
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new Lepidoptera, Euperia sambuci, Atethmia canescens (two 
varieties), and Anarta mimuli. He unfortunately commits the 
indiscretion of giving his descriptions in Latin. Why this 
“ survival ” should be more common in entomology than in other 
sciences it might be hard to show. 

The same author communicates a useful “ biological synopsis” 
of the Californian Lepidoptera. He gives in parallel columns the 
name of the insedt, its food-plant, its degree of frequency, and, 
if destructive, whether it is an endemic or epidemic pest; in the 
fourth, the season of appearance of the mature insect. If there 
are more broods than one, this is expressed by az ora. If 
only one brood, it is called vernal if it appears before the flowering 
of sculus Californica, estival if during that time, and 
autumnal if later. It will somewhat surprise the British ento- 
mologist to find Deilephila lineata not merely common, but two- 
brooded, and sometimes an epidemic pest. 

Mr. E. Lee Greene contributes “ Studies in the Botany of 
California and Parts adjacent.” This paper includes a very 
careful account of the genus Eschscholzia, one of the most 
characteristic forms of the Pacific coast. 

Mrs. Mary K. Curran furnishes a list of the plants described 
in California, by Dr. A. Kellogg, Dr. E. H. Behr, and Mr. H. N. 
Bolander. 

Mr. H. W. Harkness describes the fungi of the Pacific coast, 
and gives some notes on nomenclature. 
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*.* The Editor does not hold himself responsible for statements of facts or 
If opinions expressed in Correspondence, or in Articles bearing the signature 
of their respective authors. 
1s 
id 
O- 
a EGO-COSMISM; or THE IDENTITY OF SENSE 
of AND ITS OBJECTS. 
§ 
iA ‘So like the soul [life] of me. What if it were me?” 
Emerson, On Nature. 
-d 
y. In “ Knowledge” of February 27th is a letter, ‘‘ Mind and Body,” 
which, after balancing the probabilities pro and con the venerable 
t, doctrine of the immortality of the soul, anxiously asks :—‘ But 


who will solve this problem, and for ever set the mind at rest ?”’ 
The query recals the self-torturing poet and sophist Shelley’s 
piteous appeal on the same questio vexata :— 


‘¢ One step to the death-bed, 
And one to the bier ; 
And one to the charnel, 
And one—Oh ! where ?” 


None of which usual sequels of death fell to his lot, having been 
drowned at sea, and his body cremated on its shore. But in 
reality the query now-a-days is a very simple one—an enigma 
requiring a Davus only, not an Gdipus, for its solution. For I 
confidently submit to the judgment of your readers that it really 
was settled, once for all, nearly two centuries ago, when Newton, 
by his discovery of universal gravitation, proved the automatism 
or self-activity of Matter. By this ideal he exhibited the macro- 
cosm as a mechanism—an organism or inorganism matters 
nothing, since Chemistry has removed the distinction—endowed 
with self-centred motor force sufficient to perform all its own 
operations, and therefore neither requiring or admitting of any 
soul, anima, or spirit to perform functions already provided for 
by its own vis insita or propria. This self-evident fact, though 
ignored by Newton himself,—who from his other writings must 
be regarded as a Pre-Newtonian College Don, saturated with all 
the Baconian idola,—was at once recognised by the younger 
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generation of formal physicists, and even by far-seeing elder 
ones, like Leibnitz, free from academic myopia. That encyclo- 
pedic and cosmopolitan thinker, indeed, expressly complained to 
the Princess of Wales, afterwards Queen Caroline, that Newton, 
by his “ revival of occult causes,” had destroyed the very essence 
of Natural Religion, It was long considered abroad that such 
was the case; it was the all but universal belief, even when 
Voltaire and Madame du Chatelet popularised the Newtonian 
Physics, well on in the 18th century, at which epoch—long after 
Newton’s death in extreme old age—only a handful of continental 
geometers were converts tothe much-decried English Materialism. 
The chief objections Were on the score of its irreligion, on its 
abrogation of spiritual influx or impulse,—a point Halley at once 
recognised, thereby earning the reputation of Atheism, which 


eventually alienated him from the founder of that sublime system ] 


he himself had done so much to establish. Since the publication 
of the “ Principia,” then, in 1687,—one year before the English 
Revolution,—it seems perfectly certain that Materialistic Monism, 
not Spiritualistic Dualism, has been the watchword of the Uni- 
verse.* The idea, therefore, of a caput mortuum, inert Matter, 
‘¢ animated” by Spirit, which to me seems, moreover, a quite 
incoherent and inconceivable hypothesis, has not only no locus 
standi whatever, but is relegated to the limbo of other exploded 
provisional pseudo-sciences, as Alchemy, Astrology, Phrenology, 
&c., by all the canons of Physics and Logic. Mind is clearly 
seen to be only the dynamical condition of the cerebral vesiculo- 
neurine, as Motion is of Muscle. It is just as absurd and un- 
tenable to teach, or hold, the union of two separate entities, 
Mind and Matter, as it would be in the case of Muscle and 
Motion. The two cases are self-evidently quite parallel, and 
resolve themselves into that of Organ and Function, Mind or 
Sense being the special function of one structure and region of 
bodily tissue, as Motion is of another. So that the non-existence 
of soul or spirit in an ontological sense—for etymologically the 
terms mean only breath or life (soul), 7.e., the sum total of the 
organic functions—has been a settled question for nearly two 
centuries! It is the same thesis as that of a Vital Principle or 
Archeus, which all sound Medical Science has long since aban- 


' doned. It is another instance of the Phlogiston delusion so fatal 


to scientific Chemistry, yet clung to so fervidly by the discoverer 
of oxygen. All of sentient immortality, therefore, we can inherit 
is the sense, or idea, of it in our present body ; which somatic 
entity, and not some ‘I know not what” of an impalpable 


* I may here notice the virulent oprosition to the “ Atheistic Principles 
deducible from the Newtonian Physics,” by John Hutchinson, author of 
* Moses Principia,” who bitterly arraigned also Woodward’s ‘“ Natural 
History ” on the score of impiety. His sect, of which Bishop Horne and the 
Rev. Wm. Jones, of Nayland, were the most conspicuous polemics, became 
extinct only so late as in 1800. 
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Ghost or Spirit rector, is ourself. And surely this may suffice, 
seeing in every pulse beat we enjoy, or endure, according as we 
are well or ill,—the sensation of endlessness in time or space,— 
the feeling of infinitude being an inner one, as all feelings must 
be. It really is high time this pernicious and grotesque ana- 
chronism should, with other cognate anti-scientific sciologies, 
disappear from our lives which they deform. Reason cannot 
rule till all such are unsphered. On its very face animistic 
dualism is a detected imposture. For, as above insisted on, how 
can we coherently even imagine union between two such hete- 
rogeneous ‘“‘ substances,’’ as an ‘‘ immaterial principle,” and a 
material organism ? 


RoBert Lewins, M.D. 


TELEPATHY. 


SurELy Dr. G. Wyld’s objection to the theory that thought is 
transferred from one brain to another, by a process of undulation 
or vibration, is inadmissible! The various coats in which the 
brain is enclosed may certainly exclude the light-waves, but we 
know of no substance capable of excluding the magnetic vibra- 
tions. And there may be other modes of energy equally incapable 
of insulation. 
PuysIcus, 


INCONSISTENCY AMONG SPIRITUALISTS. 


THouGH by inserting the recent article by R. M. N. you have 
almost overstepped your usual benevolent neutrality on the 
question of Spiritualism, you will doubtless not refuse to insert 
the following :—If there is one complaint more frequently urged 
by Spiritualists against men of Science than any other, it is that 
the latter dismiss facts on @ priori considerations of what is, or 
is not, possible. Yet in a work which appears to be written by 
Spiritualists, and which many of them at all events approve of, I 
find it written—‘‘ When thy senses affirm that which thy reason 
denies, reject the testimony of thy senses and listen only to thy 
reason!” How are these contradictions to be harmonised ? 


A LucrRETIAN. 














308 . Correspondence. 


“OUR INSECT ALLIES.” 


. Your reviewer seems, in dealing with this point, to have over 
looked a point of some importance. If, as the author contends, 
‘there is no insect absolutely injurious to our interests,” by a 


parity of reasoning, or of assumption, the same may surely k } 


said of morbific germs,—nay, of vicious and criminal men. 


The author argues further that noxious insects, commonly 


called, are an annoyance only to civilised man, but not to th 
savage. This may, perhaps, be true as regards the locust, the 
potato-beetle, the Phylloxera, &c., but it does not hold good with 


the mosquito, the sand-fly, or the chigoe, which are as much ] 
dreaded by savages and barbarians as by the most cultivated | 


nations. 
NATURFORSCHER. 
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le } A METEORITE, probably of unique character, fell on February 14th 
nly # #f at Hirschfelde, near Zittau. It consists essentially of iron sul- 
to the phide. No nickel is present, and neither alkalies, silicates, nor 
st, the metallic iron have been detected. It appears black, opaque, 
d with friable, and internally porous, though in some of the fragments 
much @ there are distinct pyritic o¢tohedra, and compact portions of the 
ivatel § ordinary colour and lustre of pyrites. 
At Yakutsk the earth, at all seasons of the year, is frozen from 

HER. the depth of 15 metres to about that of 300 metres. 


A new entomological journal is being published by the 
Brooklyn Entomological Society, bearing the curious title 4 
“ Entomologica Americana.” 


At the Conference of the ‘ National Union of Elementary 
Teachers,” Mr. R. Wild, in his Presidential Address, assumed 
“over pressure ” in schools as an evil well known to his hearers, 
and ascribed it entirely to the vicious system of ‘‘ payment by 
results.” 

M. J. Héricourt (“* Comptes Rendus ”) maintains that comma- 
bacilli, of the type described as ‘‘ cholerigenous,” are constantly 
to be found in all waters, of whatever quality and origin. 


M. J. Ferran (‘* Comptes Rendus’”’) asserts the possibility of 
prophylactic cholerisation by means of graduated doses of 
comma-bacilli. 

Pasteur’s method of vaccination for cattle-plague has proved 
completely successful in India for elephants, horses, asses, cows, 
buffaloes, and sheep. 

The splendid Godeffroy Museum, at Hamburg, is in danger of 
being broken up in consequence of the death of its founder in 
very reduced circumstances. 

M. S. Wroblewski (‘‘ Comptes Rendus ”) shows that the froth 
produced on the release of liquefied hydrogen has a temperature 
of —208° to —211° C. 

MM. Fol and Sarasin find that a Monckhoven plate immersed 
in the sea received no impression at the depth of 420 metres. 
At 380 metres the impression was feebler than that obtained in 
the same time in a clear but moonless night. 
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A French writer ascribes the absence of trees in the Pampas ; 


to the destruction of their leaves by a leaf-cutting ant, to which 
he gives the name of Opima spolia. 


M. Vulpian (‘‘ Comptes Rendus ”) questions the validity of the 
experimental evidence upon which Fritsch and Hitzig have 
concluded that the grey cortical matter of the cerebral convolu- 
tions contains distinct motive and psychomotive centres. 


A perplexing fact is the appearance, and often the subsequent 
disappearance and reappearance, of aquatic plants in ponds and 
streams without any human intervention. 


We are sorry to see “ Spectroscopy” begin to appear as the 
name of a class of scientific research. It comprises a medley 
of astronomy, physics, chemistry, and biology. 


According to Prof. Cohn, Leewenhoeck was the original dis- 
coverer of bacteria and bacilli. 


The rainfall at Mooltar is only 5 inches yearly. 


At the Lancaster Crematorium, in the United States, the 


charge for incinerating a human body is 35 dollars. 


Says C. N., “It might not be a national loss, even though the 
accumulation of wealth were for a time subordinate to the search 
for truth, if eyes, from which the sunlight is new hidden by 
dingy walls of factories and warehouses, were permitted to rove 
onward and upward through the boundless heavens.” 


E. C. Mason (‘‘ Popular Science Monthly ”) states that last 
-autumn the musk-rats built their winter retreats exceptionally 
light and unsubstantial, and have suffered much from the severe 
season. This fact disposes of the weather-foresight ascribed to 
this species. 

According to M. Berthelot, carbonic acid in small doses acts 
as a powerful exciter of the absorption of oxygen. 


The same savant declares that in our days ‘the world is 
without mysteries,” although still ‘many enlightened minds 
remain entangled in the bonds of Spiritualism and Animal 
-Magnetism.” 


A peculiar decomposition sometimes occurs in cheese, during 
which, if eaten, it produces symptoms closely resembling those 
due to irritant poisons. Such cheese may be at once detected 
by its strongly acid reaction with litmus-paper. 


We have just made the acquaintance of a Blaps mortisaga, 


which, after being shut up with a quantity of potassium cyanide, 
and being considered as dead, has recovered, and is now well 


‘and hearty. 
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It appears that during last year both the death rate and the 
birth rate in London were exceptionally low. 


A Bestiarian clergyman declared not long ago that ‘the 
meanest devil in hell knew more than the entire British Associa- 


. tion.” We can only congratulate the reverend gentleman on his 


evidently intimate acquaintance with the “ meanest devils.’ 


The “ Medical Press” quotes with evident and justifiable 
scepticism certain alleged experiments made by “a physician at 
Denver” on revitalisation, A dog and a calf after being bled to 
death, and after remaining in that ‘state respectively for three and 
twelve hours, were resuscitated by the transfusion of fresh blood, 
artificial respiration, and the injection of hot water into the 
stomach! It will be time enough to discuss the bearings of 
these results when they have been verified. 


Lord Walsingham in his late Presidential Address to the 
Yorkshire Naturalists’ Union proposed an explanation of the 
melanism prevalent among the Lepidoptera of high mountains. 
Those males whose colour enabled them to absorb the heat of 
transient gleams of sun most rapidly would be first on the wing, 
and would thus have the best chance of finding mates and con- 
sequently of transmitting their colour by heredity. The shorter 
the gleams of sunshine the greater would be the advantage of 
dark individuals. 

Dr. Gerlach finds (Physik. Med. Soc. Erlangen) that an 
increased admission of air to eggs, effected by the careful removal 
of a part of the shell or rendering it thinner by filing, ac- 
celerates the development of the embryo. 


The Entomological Society of France has awarded the Dollfuss 
prize to M. Léon Fairmaire for a work on the ‘Hemiptera of 
France. : 

Dr. S. V. Clevenger is endeavouring to work out the proposi- 
tion that ‘‘ mental phenomena are modes of chemical energy.” 

M. H. Deslandres (‘‘ Comptes Rendus ”) finds that the spec- 
trum of incandescent water presents bands similar to the absorp- 
tion-bands of oxygen at low temperatures; moreover there are 
two series of bands and not a single one, and thes® bands in the 
vapour of water are considerably broadened. 


The inscriptions chalked up on the walls of our streets, if not 


. more refined than heretofore, are at least in better handwriting. 


Who, in face of such a fact, can question the success of our 
national ‘system ” of education ? 

M. E. Verrier studies polydactylism, and the infranormal 
number of fingers, for which he has coined the horrible word 
“ ectrodactylism.” He is in doubt whether the occurrence of six 
fingers is to be considered as a progressive or a retrograde 


anomaly. 
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Since the virtual repeal-of the Contagious Diseases Act the 
increase in cases of syphilis in the navy (home station) is 27°29 
per thousand, and that of gonorrhoea 16°6 per thousand. 


} M. Timiarizeff (“* Comptes Rendus”) sums up the chemica 

| and physiological effect of light upon chlorophyll as follows : 
Chlorophyll acts as a “ sensitiser,” undergoing a decompositio 
and provoking the decomposition of carbonic acid in those regions 
of the spectrum which it absorbs. The different rays absorbed 
by chlorophyll affect its decomposition in very different degrees, 
the maximum decomposition coinciding with the maximum o 
energy in the normal spectrum. The shock given to the mole- 
cule of carbonic acid which effects its decomposition is due to 
the amplitude rather than to the velocity of the vibrations. 


The “ Lancet,” discussing the increase of suicide, rightly as- 
cribes it to the “ fastness ” of modern life, to ‘* forced education,” 
and to the increasing difficulty of existence. 


The new “ Poisons’ Bill” has been referred to a select com- 
mittee, and there is practically no fear of its becoming law during 
the present season. All persons connected with the chemical 
arts, or engaged in chemical research, should utilise this respite 
for organising resistance. 


According to Professors Sedgwick and Nichols (‘ Science ”), 
water-gas contains 30 per cent of carbon monoxide as against! 
7 per cent of the same poison in coal-gas. One per cent of water- 
gas mixed with air proved fatal to dogs, cats, rabbits, &c., in 
from five to eight hours. 


Dr. Hellmann (Naturforscher) supports our view that an ex- 
ceptionally mild winter is generally succeeded by an unusually 
warm summer. 


Mr. J.N. Maskelyne, writing to Mr. E. Gurney on the celebrated 
‘‘ matter through matter ” question, remarks that “ it is easier to 
yet a ring over the hand than to get it off again,” and thinks that 
it might possibly have been got on ‘“‘ by well soaking the hand in 
hot water and bending the ring into a pear-shape.” 


Mr. John Hampden in his journal “ Parallax,” instituted to 
prove that the earth is a circular plane, calls Sir Isaac Newton 
‘a fanatical pantheist.” 





ERRATA. 
Page 231, line 22, for lady-birds read aphides. 
» + 99. 26, for does read do. 


1 244) 5, 26, for Sach read Sachs. 
99 248, 5, 19, for that read those. 
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